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Foreword 


The  academic  excellence  of  an  educa¬ 
tional  institution  is  measured  by  the 
achievements  of  its  faculty  in  teach¬ 
ing,  research,  and  related  scholarly 
endeavors.  It  is  the  policy  of  the 
Naval  Academy  to  provide  and  maintain  an 
environment  in  which  research  activities  that  con¬ 
tribute  to  the  professional  growth  of  the  faculty 
and  outstanding  midshipmen  may  flourish. 

The  research  activities  of  the  faculty  range 
from  very  applied  cooperative  studies  with  the 
Navy  research  and  development  community  to 
very  fundamental  investigations  concerned  with 
extending  the  frontiers  of  knowledge.  The  broad 
scope  of  research  described  in  this  annual  report 
reflects  the  interests  and  expertise  of  the  par¬ 
ticipating  faculty  and  midshipmen,  as  well  as  the 
availability  of  laboratory,  library,  and  computer 
fai  ilities. 

This  publication  was  compiled  to  acquaint  the 
reader  with  faculty  and  midshipmen  research  ef¬ 
forts  being  done  behind  the  classroom  scene. 
Research  results  are  published  in  manuscripts, 
reports,  and  prestigious  journals  as  well  as 


presented  at  important  professional  meetings  and 
conferences.  In  addition  to  their  teaching  and 
research,  the  faculty  contribute  to  their  profession 
through  participation  in  professional  societies  and 
consulting  activities.  This  publication  contains 
summaries  of  completed  and  on-going  faculty  pro¬ 
jects,  midshipmen  research  course  projects  in¬ 
cluding  the  Trident  Scholar  Program,  and  lists  of 
presentations  and  publications.  The  work  re¬ 
ported  on  was  conducted  during  the  period  July 
1982  through  June  1983. 

External  support  continues  to  increase  signifi¬ 
cantly.  This  is  undoubtedly  due  to  the  additional 
opportunities  provided  by  new  laboratory  facili¬ 
ties  and  the  initiative  of  the  well-qualified  civilian 
and  military  members  of  the  faculty.  It  is  impor¬ 
tant  to  acknowledge  the  strong  and  continuous 
support  provided  by  the  Chief  of  Naval  Research, 
Director  of  Navy  Laboratories  and  the  numerous 
activities  of  the  Naval  Material  Command,  with¬ 
out  which  such  progress  could  not  be  possible. 

Comments  and  suggestions  related  to  the  re¬ 
search  efforts  will  be  gratefully  received  and 
sincerely  appreciated. 


BRUCE  M.  DAVIDSON 
Academic  Dean 


RICHARD  D.  MATHIEU 

Director  of  Research  Associate  Dean 
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DEPARTMENT  OF 


Aerospace  Engineering 

COMMANDER  PAUL  B.  SCHLEIN,  USN 


CHAIRMAN 


Research  is  an  important  element  of  the 
Aerospace  Engineering  Department 
and  Major.  It  is  necessary  to  maintain 
the  faculty's  vigor  and  quality.  Fur¬ 
ther,  it  allows  the  Academy  to  show 
its  mettle  in  professional  and  academic  forums. 
Finally,  research  brings  the  process  of  education 
into  a  full  circle  of  experience,  frustration  and, 
occasionally,  discovery. 

Much  of  this  department's  research  is  supported 
by  the  Naval  Air  Systems  Command  in  a  continu¬ 
ing  program  of  that  command's  interest  in  the 
quality  of  the  education  to  which  the  young  naval 
officer  is  exposed. 
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AEROSPACE  ENGINEERING 


Sponsored  Research 


Non-Linear  Finite  Element  Structural  Analysis 

Researcher:  Associate  Professor  William  J.  Bagaria 
Sponsor:  David  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


The  non-linear  finite  element  structural  analysis  pro¬ 
gram  GIST  is  currently  under  development.  This 
research  involves  the  mathematical  modeling  of 
several  structures  using  the  GIST  program.  The  math 
model  is  then  used  to  predict  buckling  loads.  These 
buckling  loads  are  then  compared  to  other  analysis 


techniques  and  to  testing  of  small  scale  test  articles. 
Currently,  the  GIST  program  is  being  used  to  model 
submarine  hulls  and  aircraft  fuselages. 

Modeling  techniques  were  developed  in  order  to  ef¬ 
ficiently  input  the  data  into  the  GIST  program. 


Computer  Aided  Hull  Design 
and  Model  System 

Researcher.-  Professor  David  F.  Rogers 
Sponsor:  U.  S.  Coastguard 


A  Computer  Aided  Design/Computer  Aided 
Manufacturing  (CADCAM)  system  for  the  design  of 
ship  hulls  and  the  production  of  towing  tank  models 
is  being  developed.  The  design  portion  of  the  system 
is  implemented  on  and  supported  by  a  three- 
dimensional  interactive  graphics  device  and  a 
minicomputer.  A  microprocessor-based  stand-alone 
graphics  device  simply,  directly,  and  inexpensively 
interfaced  to  the  CNC  controller  on  the  shop  floor  is 


used  to  provide  support  for  the  manufacturing  portion 
of  the  system.  A  program  running  in  the 
microprocessor  based  graphics  system  provides  all 
postprocessing,  a  graphical  display  for  the  machine 
operator,  and  drives  the  machining  center.  All 
functions  are  accomplished  on-the-fly  in  real  time.  All 
hardware  components  of  the  system  are  off  the  shelf 
items.  Experiences  with  actual  use  of  the  system  in 
both  design  and  production  are  discussed. 


Model  Propeller  Production 

Researcher:  Professor  David  F.  Rogers 
Sponsor:  U.  S.  Coast  Guard 


A  CAD/CAM  system  used  in  the  manufacture  of 
airfoil  type  blades,  such  as  those  used  for  turbines  for 
propellers,  is  being  developed.  Computer  Graphics  is 
used  to  define  the  blade.  Computer  Graphics  is  used 
'on-line'  during  the  acuta!  Numerically  Controlled 
(NO  Milling  of  the  blade.  A  number  of  techniques  for 
cutting  a  set  of  complex  three-dimensional  contour 
shapes  (blades)  attached  to  a  central  hub  as  a  single 


unit  using  a  three-axis  milling  machine  are  being 
investigated.  The  use  of  a  small  desk-top  computer  with 
both  storage  tube  and  limited  refresh  graphics  capabilities 
(Tektronix  4054)  both  in  the  design  and  in  the  direct 
computer  control  of  the  numerically  controlled  milling 
machine  is  being  investigated.  During  the  design  phase, 
data  suitable  for  the  creation  of  a  "wire  frame  drawing" 
is  generated.  This  "wire  frame"  data  is  used  as  the 
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input  for  the  manufacturing  phase;  no  separate  part 
programming  is  used.  From  the  output  of  the  design 
phase,  which  is  stored  on  a  small  magnetic  tape  car¬ 
tridge,  the  on-line'  post-processor  calculates  the  tool 
paths  including  the  necessary  checks  for  "hidden 
planes"  required  to  drive  the  NC  milling  machine.  The 
on-line'  post-processor  also  performs  all  other 


traditional  numerical  control  post-processor  functions. 
The  computer  sends  commands  directly  to  the  NC 
machine  while  graphically  displaying  the  part  drawing 
and  the  next  tool  movement.  This  application  is 
typical  of  a  model  shop  in  a  research  and  develop¬ 
ment  environment  where  fast  turn-around  and 
accuracy  are  required. 


Mastless  Sails 

Researcher:  Professor  Maido  Saarlas 
Sponsor:  Naval  Sea  Systems  Command 


A  feasibility  and  proof-of-concept  study  was  carried  out 
to  determine  the  ability  of  parafoils  and  parafoil-sail 
combinations  to  provide  both  propulsive  and  payload 
lifting  capability.  This  concept  can  be  useful  in  enhancing 
search  and  rescue  efforts  of  downed  pilots  or  sailors  in 


life  rafts  or  small  boats  and  also  provide  motive  power 
for  small  boats.  The  results  indicate  that  such  a  parafoil- 
sail  system  is  entirely  useful  and  practical.  Additional 
work  is  needed  to  determine  the  practical  range  of 
usefulness  of  this  system. 
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Independent  Research 


Non-Linear  Glider  Buckling 

Researcher:  Associate  Professor  William  J.  Bagaria 


Scale  model  aircraft  fuselage  cylinders  are  being 
fabricated  and  tested  to  determine  their  buckling 
behavior.  The  test  results  are  being  correlated  with  the 
predictions  from  the  non-linear  finite  element  program 


GIST.  The  purpose  is  to  determine  if  the  non-linear 
programs  can  accurately  predict  the  actual  buckling 
modes  and  collapse  loads. 


Subsonic  Wind  Tunnel  Turbulence  Survey 

Researcher:  Ensicn  Thomas  L.  Mascolo 
Adviser:  Assistant  Professor  John  E.  Allen 


The  purpose  of  this  work  was  to  document  the 
operation  of  the  Subsonic,  Closed-Circuit  Wind 
Tunnel  in  the  Aerospace  Engineering  Laboratory.  The 
feasibility  of  participating  in  the  "ONR  Low  Reynolds 
Number  (.5  x  10)  Aerodynamics"  program  using  this 


tunnel  is  being  investigated.  A  velocity  profile  and 
turbulence  distribution  were  needed  from  the  tunnel 
test  section.  The  primary  objective  of  this  work  was, 
therefore,  to  obtain  accurate  values  of  velocity  and 
turbulence  at  several  grid  points  in  the  test  section. 
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Research  Course  Projects 


A  Wind  Tunnel  Image  System  for  Wake  Studies 

Researcher:  Midshipman  1/C  Michael  J.  Eddy 
Adviser:  Assistant  Professor  John  E.  Allen 


To  further  improve  the  capabilities  of  the  Subsonic 
Wind  Tunnel,  a  mechanism  was  designed  and  built  to 
permit  the  externally  controlled  measurement  of  local 
flow  field  parameters.  At  nine  discrete  streamwise 
locations,  the  tunnel  can  be  transversed  in  two-foot- 
square  grids.  Software  was  developed  to  automatically 


position  the  probes  used  and  reduce  the  resulting 
measurements.  A  total  head  survey  of  the  tunnel  test 
section  was  completed  to  show  that  the  probe  system 
does  not  disturb  the  flow  characteristics,  and 
representative  results  were  obtained  to  validate  the 
system's  application. 


Low  Speed  Analysis  of  An  "X-Wing"  Aircraft 

Researcher:  Midshipman  l/C  Kenneth  C.  Fitzpatrick 
Adviser:  Associate  Professor  Vadym  V.  Utcoff 


This  project  is  designed  to  investigate  the  lift,  drag, 
and  moment  characteristics  of  an  X-wing  design 
model,  with  two  forward-swept  wings  (negative 
dihedral)  and  two  aft-swept  wings  (positive  dihedral). 
Also,  these  characteristics  are  used  to  determine 
whether  the  design  is  statically  stable  in  the  pitch 
model.  A  theoretical  estimate  is  made  on  the  lift 
characteristics,  and  the  model  was  found  to  be  within 


67  percent  of  this  theoretical  estimate.  The  model  can 
be  made  statically  stable  by  locating  the  center  of 
gravity  approximately  7  inches  aft  of  the  datum  (the 
nose).  However,  the  reader  should  be  aware  that  the 
initial  calculations  for  the  wing  areas  are  too  large  by 
a  factor  of  12;  thus  all  lift,  drag  and  moment 
coefficients  are  too  small  by  a  factor  of  12. 


Computational  Fluid  Mechanics 

Researchers:  Midshipmen  l  C  Raymond  Herb  and  Thomas  Spriesti  rhac  i  i 
Adviser:  Assistant  Professor  John  E.  Allen 


A  Navier  Stokes  finite  difference  Code  Teach-T'  was 
obtained  from  Imperial  College  and  adapted  to  the 
Naval  Academy  Time  Sharing  System  and  Computer 
Aided  Design  Interactive  Graphics  Group  UNIX 
systems.  The  program  allows  tor  calculations  of  the 
field  details  for  2-D  and  axisvmetrie  recirculating 
flows.  During  the  semester  the  necessary  modifications 


and  documentation  were  completed  lo  give  a  general 
purpose  program,  which  can  be  used  by  other 
researchers  tor  numerical  parametric  flow  field  studies. 
Also  developed  were  output  diagnostic  plots  which 
utilize  the  computer  graphic  capabilities  of  CADIG  to 
greatly  enhance  the  understanding  of  the  How 
phenomena. 
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The  Effect  of  Pneumatic  End  Caps  on  Rotor  Efficiency 

Researcher:  Midshipman  l  C  Frederic  Lastar 
Adviser:  Lieutenant  Commander  Richard  A.  Everett,  USN 


The  project  was  to  develop  a  pneumatic  tip  cap  system 
for  a  rotor  blade  that  had  the  capability  of  readily 
changing  nozzle  configurations.  Then  a  method  of  using 
the  laser  doppler  anemometer  to  map  the  static  velocity 
profile  about  the  nozzles  was  to  be  found,  and  the 
velocity  profiles  explored.  The  tip  cap  system  was 
developed.  The  laser  to  be  used  was  found  to  be  too 
weak  to  measure  the  velocity  profiles  at  the  nozzles,  and 


a  pitot  rake  was  used  instead.  The  system  was  tested  at  a 
pressure  of  50  psi.  The  velocity  profiles  were  compared 
to  those  that  were  predicted  for  that  pressure.  It  was 
found  that  the  mass  flow  limited  the  velocities  greatly, 
and,  if  further  exploration  into  this  system  is  to  be  done, 
some  means  of  greatly  increasing  the  mass  flow  must  be 
found. 


Innovative  Design  and  Structural  Analysis 
of  A  Delta  Wing 

Researcher:  Midshipman  l  C  Cameron  A.  Sen 
Advisers:  Associate  Professors  William  J.  Bac.aria  and  Vadym  V.  Utgoff 


The  purpose  of  this  project  was  to  use  rational 
engineering  methods  to  determine  the  aerodynamic 
performance  and  structural  integrity  of  a  new  delta 
wing  hang  glider.  Some  of  the  aerodynamics  design 
parameters  investigated  were:  a.  wing  area,  b.  plan 


form  shape,  c.  stall  speed,  d.  minimum  single  speed, 
and  e.  glide  ratio. 

A  stress  analysis  was  conducted  in  order  to  size  the 
structural  members. 


An  Analysis  of  The  Performance 
of  Static  Stability  of  Kites 

Researcher:  Midshipman  1/C  Wallace  Dean  Smith 
Adviser:  Associate  Professor  Vadym  V.  Utgoff 


An  analysis  of  the  performance  and  static  stability  of 
kites  has  been  made.  Kites  have  been  classified  into  four 
basic  configurations,  with  the  effect  of  set  modifications 
on  these  configuration  and  their  influence  on  stability 


being  evaluated.  Finally,  these  modified  configurations 
are  rated  on  stability,  as  defined  by  lateral  and  direc¬ 
tional  stability  derivatives,  versus  performance,  as 
defined  by  a  maximized  lift-to-drag  ratio. 
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ALLEN,  John  E.,  Assistant  Professor,  and  Eugene  L. 
KEATING,  Associate  Professor  (Mechanical  Engineer¬ 
ing),  "Diesel  Fuel  Saver  Test  and  Evaluation,"  Divi¬ 
sion  of  Engineering  and  Weapons  Report  EW-19-82. 
August  1982. 

A  short  test  and  evaluation  sequence  was  conducted 
on  a  thermal  fuel  preconditioning  system  to  evaluate 
its  usefulness  in  enhancing  the  fuel  economy  of  the 
Navy's  diesel  engines.  Results  were  presented  for  tests 
run  using  a  modified  single-cylinder  CFR  engine  and  a 
two-cylinder,  two-stroke  GM  2-71  diesel  engine.  At 
relatively  high  coolant  operating  temperatures,  brake 
specific  fuel  consumption  would  be  reduced  on  the 
order  of  4-5%  with  no  significant  loss  in  power  out¬ 
put.  Further  studies  were  found  to  be  necessary  in 
assessing  the  long-term  effects  of  such  operating  condi¬ 
tions  on  engine  wear  and  performance. 


POURING,  Andrew  A.,  Professor,  and  Eugene  L. 
KEATING,  Associate  Professor  (Mechanical  Engineer¬ 
ing),  "Internal  Regenerative  Air  Standard  l.C.  Engine 
Cycle  Performance,"  AIAA  Paper  No.  82-1281,  June 
1982. 

The  limited  success  of  thermodynamic  regenerative  gas 
power  cycles  is  well  known  and  is  due,  in  part,  to  the 
heat  transfer  performance  of  the  required  external 
regenerator.  In  this  work  the  thermodynamic  char¬ 
acteristics  of  internal  regeneration  occurring  within  a 
piston-cylinder  geometry  is  considered.  By  use  of  a 
constant  temperature  internal  regenerative  reservoir, 
heat  can  be  absorbed  from  the  hot  gases  and  later  be 
rejected  to  the  cooler  intake  charge.  The  parametric 
study  considered  the  influence  assumed  regeneration 
mechanisms  have  on  the  predicted  indicated  engine 
performance.  Values  for  the  cycle  state  points,  as  well 
as  mean  effective  pressure  and  thermal  efficiency, 
were  obtained  from  the  analysis  as  a  function  of 
variations  in  compression  ratio,  heat  input,  and 
regeneration  mode. 


POURING,  Andrew  A..  Professor,  and  Bruce  H. 
RANKIN,  Professor  (Naval  Systems  Engineering), 

"Time  Dependent  Analytical  and  Optical  Studies  of 
Heat  Balance  Internal  Combustion  Engine  Flow 
Fields,  AIAA  Paper  No.  82-1283,  June  1982. 

Comparison  is  made  of  the  nonsteady  combustion  and 
flow  processes  predicted  by  the  method  of  char¬ 
acteristics  for  time-dependent  compressible  flow  in  a 


heat  balanced  engine  (divided  combustion  chamber), 
with  flow  fields  observed  by  high-speed  Fastex  Schlieren 
and  holographic  interferometry.  Pressure  exchange  and 
the  accompanying  mass  transport  are  demonstrated 
analytically  and  observed  optically.  Qualitative  agree¬ 
ment  between  the  initial  top  dead  center  calculations  and 
photographic  evidence  is  seen.  Schlieren  and  in¬ 
terferometer  records  give  typical  combustion  flow-field 
interactions  through  all  strokes  of  an  operating  four- 
stroke,  glass-walled,  two-dimensional  engine.  At  least 
four  modes  of  time-dependent  combustion  are  identified 
over  the  entire  power  stroke  and  the  influence  of 
geometry  on  the  control  of  combustion  chamber  pressure 
and  temperature  is  discussed. 


POURING,  Andrew  A.,  Professor,  John  E.  ALLEN, 
Assistant  Professor,  and  Eugene  L.  KEATING. 
Associate  Professor,  (Mechanical  Engineering),  "Heat 
Balanced  l.C.  Engine  Transition  Studies,"  AIAA  Paper 
No.  82-1116,  June  1982. 

A  spark  ignition  cooperative  fuel  research  engine  was 
used  to  extend  previous  gasoline  parametric  studies  of 
the  heat  balanced  piston  engine  concept  to  operation  us¬ 
ing  both  JP-5  (jet  fuel)  and  diesel  fuel.  The  limits  of 
stable  spark  ignition  operation  were  explored  over  a 
range  of  compression  ratio,  RPM  and  air  fuel  ratio. 
Transition  to  carbureted  compression  ignition  combus¬ 
tion  was  encountered  with  results  mapped  for  optimum 
operation  as  well  as  limits  located  for  the  performance 
envelope.  These  carbureted  results  at  relatively  low  com¬ 
pression  ratios  indicate  the  possibility  of  compression  ig¬ 
nition  operation  using  the  heat  balanced  piston  when 
adapted  to  a  direct  injection  engine. 

ROGERS,  David  F.,  Professor,  co-author,  "Color 
Graphics  and  Ship  Hull  Surface  Curvature,"  1CCAS 
82  Proceedings.  June  1982. 

B-Spline  surfaces  are  often  used  as  a  mathematical 
representation  of  surfaces  for  computer-aided  ship 
design.  Determining  the  fairness  of  such  surfaces  is  an 
important  aspect  of  hull  design.  The  Gaussian  cur¬ 
vature  of  a  surface  has  been  suggested  as  a  useful 
measure  of  surface  fairness.  This  paper  describes  a 
method  for  using  color  computer  graphics  to  display 
the  Gaussian  curvature  of  B-spline  surfaces.  Expres¬ 
sions  for  computing  the  required  partial  derivatives 
are  given,  along  with  examples  both  tor  test  surtaces 
and  for  ship  hulls.  The  method  appears  to  be  an  effec¬ 
tive  means  for  analyzing  surface  behavior  and,  thus, 
has  potential  as  a  useful  design  tool. 
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ROGERS,  David  F.,  Professor,  and  Steven  G. 
SATTERFIELD,  Computer  Systems  Analyst  '  Dynamic 
B-Spline  Surfaces,"  ICCAS  82  Proceedings,  June  1982. 

B-Spline  surface  descriptions  for  ship  hulls  are  power¬ 
ful  and  flexible.  Both  smooth  surfaces  and  surfaces 
with  discontinuities  (knuckles  or  hard  chines)  may  be 
described.  Interactive  techniques  for  generating  and 
modifying  these  surfaces  in  real  time  are  of  interest.  A 
fast  incremental  algorithm  for  generating  a  new 
B-spline  surface  from  a  defining  polygon  net  is 
described.  The  algorithm  allows  dynamic  real  time 
rubber  sheeting  of  moderately  complex  B-spline  sur¬ 
faces.  Techniques  for  automatically  fitting  B-spline 
surfaces  to  known  data  are  also  of  interest.  A  simple 
method  is  presented.  The  method  cannot  automati¬ 
cally  generate  surfaces  with  discontinuities.  However, 
it  is  useful  as  a  starting  point  for  subsequent  interac¬ 
tive  modification  using  dynamic  real  time  rubber 
sheeting. 


ROGERS,  David  F.,  Professor.  Steven  G.  SATTER¬ 
FIELD,  and  Francisco  A.  RODRIGUEZ  (both,  CADIG 
Group),  "Shiphulls,  B-Spline  Surfaces  and 
CADCAM,"  Intergraphics  83  Proceedings.  April  1983. 

A  Computer-Aided  Design/Computer-Aided  Manufac¬ 
turing  (CADCAM)  system  for  the  design  of  ship  hulls 
and  the  production  of  towing  tank  models  is  de¬ 
scribed.  The  design  portion  of  the  system  is  im¬ 
plemented  on  and  supported  by  a  three-dimensional 
interactive  graphics  device  and  a  minicomputer. 

The  hull  surface  is  modeled  using  B-spline  surfaces. 
Both  smooth  surfaces  and  surfaces  with  internal 
discontinuities  (knuckles  and  hard  chines)  may  be 
modeled.  The  use  of  a  fast  incremental  algorithm  for 
modifying  these  surfaces  dynamically  in  real  time 
(rubber  sheeting)  is  described  for  real  ships.  The  use  of 
color  graphics  to  display  the  Gaussian  curvature  of 
the  surface  for  fairness  determination  is  described  for 
real  ships.  A  simple  algorithm  for  obtaining  accurate 
sections  or  contours  of  B-spline  surfaces  is  described. 
Its  use  on  real  ship  hulls  in  a  towing  tank  model  pro¬ 
duction  environment  is  described. 


A  microprocessor  driven,  stand-alone  graphics 
device  simply,  directly,  and  inexpensively  interfaced 
to  the  CNC  controller  on  the  shop  floor  is  used  to 
provide  support  for  the  manufacturing  portion  of  the 
system.  A  program  running  in  the  microprocessor- 
based  graphics  system  provides  all  post-processing, 
producing  a  graphical  display  tor  the  machine 
operator  and  drives  the  machine  center.  All  functions 
are  accomplished  on-the-fly  in  real  time. 

The  integration  of  these  systems  into  a  computer 
integrated  manufacturing  system  tor  the  production  of 
wooden  towing  tank  models  is  described. 

SAARLAS,  Maido,  Professor,  and  Sidney  E. 

VEAZEY,  Captain,  USN  (Naval  Systems  Engineering), 
"Mastless  Sails,"  Division  of  Engineering  and  Weapons 
Report  EW-11-83,  December  1982. 

This  proof -of -concept  endeavor  demonstrates  the 
feasibility  of  using  a  parafoil,  sometimes  in  combina¬ 
tion  with  a  balloon,  to  raise  spinnaker  sails  to  signifi¬ 
cant  altitudes  to  reach  the  stronger  winds.  The  Arab 
oil  crisis  in  1973  stimulated  the  ideas  for  these  mastless 
sails.  Early  experiments  using  a  ballon  and  a  small 
spinnaker  indicated  that  these  concepts  would  work. 

In  1982,  funds  were  obtained  from  Naval  Sea  Systems 
Command  and  the  Navy  Energy  Office  to  pursue  fur¬ 
ther  proof  of  concept  tests  and  seek  improvements 
with  these  mastless  sails.  Several  parafoils  of  the  type 
used  by  sports  parachutists  were  used  as  a  vertical 
lifting  device  under  which  a  spinnaker  sail  or  regular 
parachute  was  hoisted  to  give  a  sailboat  or  a  power 
boat  propulsion.  This  system  can  be  used  as  an 
emergency  propulsion  system  for  a  boat  or  a  ship  as 
well  as  an  auxiliary  propulsion  system  to  use  when  the 
wind  speeds  are  strong  and  steady  such  as  on  a  trade 
wind  route.  Furthermore,  the  parafoil  can  be  used  to 
hoist  various  recognition  and  signaling  devices  in 
times  of  emergencies.  Testing  was  carried  out  using  a 
catamaran,  a  32-foot  sailboat,  Navy  36-foot  mine 
sweeper  light  (MSL),  a  houseboat,  a  lift  raft  and  a 
yard  patrol  craft  (YP). 


AEROSPACE  ENGINEERING 


Presentations 


POURING.  Andrew  A.,  Professor  John  E.  ALLEN. 
Assistant  Professor,  ami  Eugene  L.  KEATING, 
Associate  Professor  (Mechanical  Engineering),  Heat 
Balanced  I.C.  Engine  Transition  Studies,  Paper  No. 
82-1116,  AIAA  SAE  ASME  18th  Joint  Propulsion 
Conference.  Cleveland.  Ohio.  21-23  June  1082. 


POURING.  Andrew  A..  Professor,  and  Bruce  H. 
RANKIN,  Professor  (Naval  Systems  Engineering), 
"Time  Dependent  Analytical  and  Optical  Studies  of 
Heat  Balanced  Internal  Combustion  Engine  Flow 
Fields."  AIAA  Paper  No.  82-1283.  AIAA  SAE  ASME 
18th  Joint  Propulsion  Conference.  Cleveland,  Ohio. 
21-23  lune  1982. 


POURING.  Andrew,  A..  Professor,  and  Eugene  L. 
KEATING,  Associate  Professor  (Mechanical  Engineer¬ 
ing).  "Internal  Regenerative  Air  Standard  l.C.  Engine 
Cycle  Performance."  AIAA  Paper  No.  82-1281, 

AIAA  SAE  ASME  18th  (oint  Propulsion  Conference, 
Cleveland,  Ohio.  21-23  lune  1982. 


Applications  in  the  Automation  ot  Shipyard  Opera¬ 
tion  and  Ship  Design  (1CCAS  82).  Annapolis. 
Maryland.  7-10  lune  1982. 


ROGERS.  David  F.,  Professor,  co-author.  "Color 
Graphics  and  Ship  Hull  Surface  Curvature,"  Interna¬ 
tional  Conference  on  Computer  Applications  in  the 
Automation  ot  Shipyard  Operation  and  Ship  Design 
(ICCAS  82).  Annapolis.  Maryland.  7-10  lune  1082. 


ROGERS.  David  F..  Professor,  Shiphulls,  B-Spline 
Surfaces  and  CADCAM,'  lapan  Computer  Graphics 
International  Conference  and  Exhibition  (Intergraphio 
83).  Tokyo,  lapan.  11-14  April  1983. 


UTGOFF.  Vadym  V.,  Associate  Professor,  "The 
Anelastic  Compliant  Rotor  —  An  Analytic  and  Ex¬ 
perimental  Investigation."  Eighth  European  Rotorcraft 
Forum,  Aix-en-Provence,  France,  31  August  -  3 
September  1082. 


ROGERS.  David  F..  Professor.  "Dynamic  B-Spline 
Surfaces."  International  Conference  on  Computer 
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DEPARTMENT  OF 


Electrical  Engineering 

COMMANDER  DAVID  L.  LUCK,  USN 


CHAIRMAN 


Provision  of  a  technically  current  educa¬ 
tion  in  any  academic  discipline  requires 
that  the  faculty  be  professionally  active 
and  currently  contributing  to  the 
general  body  of  knowledge  in  their 
field.  This  is  particularly  true  in  a  fast  developing 
technical  area  such  as  electrical  engineering.  The 
research  program  serves  to  keep  the  faculty 
actively  involved  in  the  development  of  the 
discipline  and  therefore  contributes  directly  to  the 
quality  of  electrical  engineering  education  for  mid¬ 
shipmen.  A  related  benefit  is  the  opportunity  for 
some  midshipmen  to  participate  directly  in 
research  projects  under  faculty  guidance. 

Sponsored  research  within  the  department  is 
supported  by  Naval  Research  Laboratory  (NRL), 
David  Taylor  Naval  Ship  Research  and  Develop¬ 
ment  Center  (DTNSRDC),  and  internally  within 
the  Academy.  Not  noted  within  this  year's 
abstracts  is  the  receipt  of  two  AN/UYK-20  com¬ 
puters,  plus  required  peripherals  from  PSM-408, 
and  the  arrangements  for  loan  of  the  Canadian 
Forces  data  bus  system.  This  combination  of 
equipment  will  provide  a  basis  for  significant 
research  next  year  and  in  the  future.  The 
availability  of  this  system  will  likewise  benefit  the 
midshipman  undergraduate  program  in  electrical 
engineering  through  introduction  of  an  actual  fleet 
computer  system. 

The  general  character  of  research  problems  cur¬ 
rently  being  investigated  by  the  faculty  is  related 
directly  to  existing  fleet  problems.  The  results  of 


these  efforts  contribute  directly  to  our  operating 
forces  and  introduce  midshipmen  to  relevant 
topics  which  benefit  their  professional  as  well  as 
academic  development. 


Sponsored  Research 


Ultrasonic  Nondestructive  Testing 

Researcher:  Visiting  Research  Professor  Rodney  J.  Barnhart 
Sponsor:  Naval  Research  Laboratory 

The  researcher  was  a  participant  in  a  multi-faculty  means  to  analyze  and  predict  expected  wear  and  lite 

research  effort  to  develop  an  ultrasonic  transducer,  for  use  in  boilers  of  naval  propulsion  systems.  Duties 

signal  acquisition  and  processing,  and  color  graphics  included  development  of  display  system  software  and 

display  of  pipe  mechanical  characteristics  (thickness,  publication  of  test  and  analysis  results  and  procedures 

deformities,  irregularities)  to  provide  a  nondestructive  Approximately  half  of  his  time  was  spent  in  this  task. 


Transducer  Impedance  Measurement  System 

Researcher:  Associate  Professor  William  E.  Bennett 
Sponsor:  Naval  Research  Laboratory 

The  objective  in  this  research  project  was  to  design  a  data  acquisition  system  operating  at  a  sampling  rate  of 

computer-controlled  system  to  measure  the  impedance  30  MHz.  This  data  acquisition  system  was  designed 
of  transducers.  The  impedance  measurement  was  using  Schottky  TLL  logic  gates  and  a  TRW  flash  A/D 

carried  out  by  sampling  various  input  signals  to  the  converter.  A  variable  data  window  was  included  to 

transducer  and  calculating  the  impedance  with  the  aid  store  in  a  RAM  a  particular  segment  of  1024  data 
of  a  fast  Fourier  transform.  A  primary  research  effort  samples, 

for  this  system  required  the  design  of  a  high  speed 

CAD  for  Advanced  Concept  Motors 

Researcher:  Professor  Francis  J.  Eberhardt 
Sponsor:  David  Taylor  Naval  Ship  Research  and  Development  Center 

This  project  was  related  to  advanced  concept  interactive  to  facilitate  use  by  engineers  not  involved 

propulsion  machine  design.  The  objective  was  to  in  software  development.  This  was  accomplished, 

convert  the  existing  design  program  to  be  user  Future  work  will  be  developing  new  design  programs. 

Wear  Particle  Detection  By 
On-Line  Ultrasonics 

Researcher:  Lieutenant  Commander  Samuel  E.  Giuoco,  USNR 
Sponsor:  David  Taylor  Naval  Ship  Research  and  Development  Center 

The  researcher  was  involved  in  non-destructive  testing  wear  particles  that  might  show  up  in  all  lubricating, 

research.  The  main  objective  was  to  develop  a  sensor  to  hydraulic,  and  cooling  systems  on  any  ship, 

detect  wear  particles  in  lubricating  and  hydraulic  oils  Development  and  implementation  of  this  sensor  on  Navy 

while  on-line.  This  sensor  would  require  no  equipment  ships  would  reduce  maintenance  costs  for  a  large 

shutdown  and  would  allow  constant  monitoring  of  any  percentage  of  auxiliary  machinery  by  over  30%. 


ELECTRICAL  ENGINEERING 


Measurement  of  Driving-Point  Impedance  of 
Ultrasonic  Transducers  using  a  16-bit  Microcomputer 

Researcher:  Associate  Professor  David  s.  Harding 
Sponsor:  Navai  Research  Laboratory 

The  purpose  of  this  research  was  to  provide  a  better  shipyards  for  flaw  detection  in  pipes,  etc.  The 

method  of  quality  control  and  standardization  of  the  feasibility  of  this  method  has  been  demonstrated,  but 

ultrasonic  transducers  which  are  to  be  used  in  a  field  operational  system  has  not  yet  been  developed. 


Radiation  Testing  of  IC  Chips 

Researcher:  Associate  Professor  Tian  S.  Lim 
Sponsor:  Navai  Research  Laboratory 


This  project  is  the  design  of  a  microprocessor- 
controlled  circuit  used  to  test  and  evaluate  the  radia¬ 
tion  effects  of  D  flip-flop  integrated  circuit  chips. 
Components  include:  (1)  SKD-85  single  board  micro¬ 
computer,  (2)  the  DUT  (device  under  test)  board  con¬ 
taining  the  device  under  test  and  its  interface  to  the 
SDK-85,  and  (3)  a  driver  board  connected  to  SDK-85 


through  a  40-pin  connector.  An  8085  assembly 
language  program  was  written  and  used  to  exercise  the 
input  and  output  ports  of  the  D  flip-flops  under  radia¬ 
tion  tests.  Doses  of  radiation  from  cobalt  60  were  ap¬ 
plied  in  steps  at  increasing  quantities  until  the  IC  chip 
finally  failed  to  toggle. 


Computer-Augmented  Video  Education 
(CAVE)  Development 

Researcher:  Professor  Ralph  P.  Santoro 
Sponsor:  Academic  Computing  Center 


A  controller  that  interfaces  the  Pioneer  PR-7820  video 
disc  player  to  the  Naval  Academy  Time  Sharing 
System  has  been  completed  through  the  final  engineer¬ 
ing  tests;  this  controller  is  ready  for  the  operational 


CAVE  environment.  Plans  for  the  coming  year  include 
the  construction  of  a  second  controller  and  the  in¬ 
tegration  of  a  text  to  speech  synthesizer  into  the 
CAVE  system. 


A  Computer  Controlled  Automatic 
Calibration  System  for  Ultrasonic  Transducers 

Researchers:  Associate  Professors  Antal  A.  Sarkady,  William  E.  Bennett,  and  Raymond  Wasta,-  Assistant 
Professor  David  S.  Harding,-  Visiting  Research  Professor  Rodney  I.  Barnhart 
Sponsor:  Naval  Research  Laboratory 


The  purpose  of  this  research  was  to  develop  a  computer- 
controlled  automatic  calibration  system  which 
characterized  the  electrical  and  electro-mechanical 


parameters  of  ultrasonic  transducers.  The  instrument  was 
designed,  constructed  and  evaluated.  Three  papers  were 
published  during  the  last  year  on  this  work. 


Nondestructive  Pipe  Condition  Monitoring 

Researcher:  Asscxiate  Professor  Antai  A.  Sarkady 

Stonsors:  Naval  Research  Laboratory  and  David  Taylor  Navai  Ship  Researc  h  and  Devliopment  Ceniek 


The  goal  of  this  research  was  to  develop  a  portable  in¬ 
strument  which  can  be  used  to  access  (nondestructive^) 
flaws  in  pipes  used  in  naval  boilers  and  condensers.  The 
ultrasonic  sensor  was  defined  and  evaluated.  In  addition, 


a  color  display  system  was  constructed.  This  summer  the 
effort  will  be  concentrated  on  incorporating  this  detector 
inter  an  automated  pusher-puller  pipe  positioner 
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ELECTRICAL  ENGINEERING 


Evaluation  of  Ultrasonic  Transducers 

Researcher:  Associate  Professor  Raymond  Wasta 
Sponsor:  Naval  Research  Laboratory 


The  summer  of  1982  was  spent  on  the  continuation  of 
the  project  begun  during  the  summer  of  1981.  Under 
the  direction  of  Associate  Professor  Antal  A.  Sarkady, 
a  team  consisting  of  Associate  Professors  Herbert  M. 
Neustadt,  Raymond  Wasta,  William  E.  Bennett,  and 
Assistant  Professor  David  S.  Harding  worked  on 


various  phases  of  an  ultrasonic  transducer  evaluation 
This  portion  of  the  research  resulted  in  a  unique 
bipolar  high-voltage  pulser  and  a  publication.  This 
device  has  been  built  and  tested  and  will  be  incor¬ 
porated  into  the  complete  system  this  summer. 


ELECTRICAL  ENGINEERING 


Independent  Research 


Cancelling  Cusps  on  the  Peaks  of  Shaped  Sine  Waves 


Researcher:  Professor  Stephen  H.  Burns 


Since  the  development  of  the  inexpensive  integrated- 
circuit,  operational  amplifier,  there  has  appeared  a 
corresponding  class  of  inexpensive  function 
generators.  These  instruments  "generate"  square  and 
triangular  waves,  and  from  the  latter  a  sine  wave  is 
obtained  by  a  nonlinear  circuit  called  a  "shaper."  It  is 
tricky  to  make  a  shaper  that  will  convert  a  triangular 
wave  into  a  sine  wave  without  at  least  a  trace  of  a 
cusp  at  the  peaks.  This  research  studied  the  feasibility 
of  deliberately  shaping  the  sum  quantity  (sine  wave  + 
small  triangular  wave)  and  then  subtracting  the 
triangular  wave  component  from  this  sum. 

The  theoretical  part  of  this  study  consisted  of  com¬ 
puting  several  groups  of  straight-line  tangents  that 
would  best  fit  a  sine  curve.  Tangents  rather  than 


chords,  etc.,  were  chosen  because  practical  shapers 
were  expected  to  round  down  the  corners  (where  the 
straight  lines  join)  towards  the  sine  wave  below.  With 
the  slopes  and  breakpoints  in  hand,  it  was  simple  to 
construct  the  desired  sum  wave  and  a  piecewise-linear 
circuit  to  realize  it. 

The  experimental  part  of  this  study  consisted  of 
building  and  testing  several  shapers,  including  one  of 
the  piecewise-linear,  diode  shapers  implied  above. 
Also  tested  were  a  shaper  based  on  the  I-V  char¬ 
acteristics  of  a  JFET  and  a  shaper  based  on  a  BJT  dif¬ 
ferential  amplifier.  While  it  was  possible  to  cancel  the 
cusp  with  all  three  shapers,  the  latter  had  the  purest 
sinusoidal  output  and  the  greatest  bandwidth. 


ELECTRICAL  ENGINEERING 


Research  Course  Projects 


Speech  Synthesis  using  the  Volvax  SC-01  A  Chip 

Researcher:  Midshipman  l/C  Michael  D.  Boehle 
Adviser:  Professor  Ralph  P.  Santoro 


The  purpose  of  this  research  project  was  to  design  and 
build  a  speaking-message  device.  This  device  will  in¬ 
dependently  output  spoken  warnings  or  routine 


messages.  Fifteen  input  lines  are  constantly  monitored. 
If  any  one  of  them  is  activated,  the  device  will  pro¬ 
duce  the  message  associated  with  that  line. 


Development  System  Peripherals  for  the  VIC-20  Computer 


Researcher:  Midshipman  l/C  Norbert  Doerry 
Adviser:  Professor  Ralph  P.  Santoro 


The  VIC-20  is  an  inexpensive  personal  computer  based 
on  the  6502  microprocessor.  Although  designed  for 
programming  with  a  BASIC  interpreter,  the  VIC-20 
makes  an  excellent  base  for  a  development  system.  It 
has  an  easily  accessible  expansion  port  available  for 
memory  expansion  and  other  peripherals.  This  project 
will  add  several  features  of  a  development  system  to 
the  VIC-20.  First,  a  6-slot  expansion  port  constructed 
last  semester  will  be  modified  to  correct  transmission 
line  effects.  Second,  a  16K  static  RAM/EPROM  ex¬ 
pansion  board  will  be  constructed.  Finally,  an 


assembler  program  will  be  modified  so  that  it  can  run 
on  the  VIC-20.  This  project  will  greatly  increase  the 
flexibility  and  power  of  the  VIC-20  by  allowing 
assembly  language  programming  and  increasing  the 
storage  capability. 

If  time  permits,  an  EPROM  simulator  consisting  of 
a  4K  block  of  RAM  that  can  be  switched  between  the 
VIC-20  and  another  system  will  be  constructed  along 
with  a  EPROM  burner.  This  addition  will  allow  the 
VIC-20  to  develop  the  operating  software  or  "firm¬ 
ware"  of  6502  based  control  systems. 


System  Expansion  Design  for  a  VIC-20  Computer 


Researcher:  Midshipman  l/C  Robert  J.  Fields 
Adviser:  Professor  Richard  L.  Martin 


Several  peripherals  for  a  Commodore  VIC-20  home 
computer  were  designed  and  constructed.  First,  a  six 
slot  combination  memory  expansion  buffer 
board/power  supply,  which  is  required  for  the  other 
items,  was  built.  Then  a  24K  RAM/ROM  memory  ex¬ 
pansion  was  designed  and  constructed.  Two  unique 


peripherals,  an  EPROM  programmer  board  and  a 
12-bit  digital-to-analog  converter  board  was  also 
designed  and  built.  A  software  routine,  using  the 
12-bit  D  to  A  to  accomplish  12-bit  A  to  D  conversion, 
was  written.  Software  to  convert  Timeshare  BASIC  to 
VIC-20  CBM  BASIC  was  also  written. 


Diver  Navigation  System 

Researcher:  Midshipman  l/C  Mark  R.  Kalmbach 
Adviser.-  Lieutenant  Commander  A.  J.  Sarich,  USN  (Naval  Systems  Engineering) 


The  purpose  of  this  research  project  is  to  design  and 
construct  an  underwater  navigation  system  for  use  by 
the  U.  S.  Navy  SEAL  Teams.  The  research  that  has 
been  done  this  semester  determined  the  best  under¬ 
water  navigation  system  design,  taking  into  account 
feasibility,  cost  efficiency,  and  the  "need  of  the 


Navy."  From  this  research,  two  systems  have  emerged 
as  possible  projects  for  next  semester.  These  two 
designs  are  a  long  range  position  location  system  and 
a  hand-held  doppler  navigation  system.  Both  designs 
are  extensions  of  current  underwater  navigation 
devices  in  use  by  the  U.  S.  Navy  today. 


Underwater  Position  Location  Scheme 

Researcher:  Midshipman  l/C  Mark  R.  Kalmbach 
Adviser:  Associate  Professor  Herbert  M.  Neustadt 


Incredible  as  it  may  seem,  there  are  electronic  systems 
in  use  today  that  allow  a  person  with  the  necessary 
equipment  to  ascertain  his  position  with  respect  to  the 
known  locations  of  several  transmitting  stations. 

These  stations  are  primarily  employed  in  long-range 
navigation  applications  for  mariners  and  pilots  as  they 
ply  the  world's  trade  routes.  Specifically,  LORAN, 
Omega,  and  Decca  are  well-known  aids  for  the  pru¬ 
dent  navigator.  These  networks  consist  of  transmitters 
spread  many  miles  apart,  so  that  there  is  a  fairly  eas¬ 
ily  measurable  time  delay  between  signal  generation 


and  signal  reception  at  the  receiver.  The  identification 
of  these  time  delays  from  the  various  transmitters  is 
accomplished  by  either  frequency  separation  of  the 
signals  or  by  initial  design  which  ensures  a  certain 
order  of  reception  anywhere  within  the  operating 
range.  The  time  delays,  and  their  origins,  are  sent  to  a 
mathematical  function  machine  which  generates  an 
output  which  indicates  a  position  relative  to  the 
transmitters.  If  desired,  this  relative  position  can  be 
coupled  with  the  knowledge  of  the  transmitter  loca¬ 
tions  to  obtain  an  absolute  terrestrial  position. 


Implementing  Effective  Instrumentation 
in  a  Varactor  FM  Tuner 

Researcher:  Midshipman  l/C  Darrell  Page 
Adviser:  Professor  Ralph  P.  Santoro 


The  research  project  planned  this  semester  is  a  further 
development  of  a  more  basic  project  completed  in 
EE423  Project  Lab  last  semester.  In  that  laboratory- 
class,  an  FM  tuner  based  on  varactor-controlled  tun¬ 
ing  was  built  and  tested  satisfactorily.  The  original 
project  was  initially  designed  to  incorporate  a  digital 
tuning  control  system  compatible  with  varactor  tun¬ 
ing,  but  unfortunately  the  integrated  circuits  in  this 
system  were  not  available  at  that  time.  The  goals  of 
this  research  project  are:  (1)  to  install  and  test  the 


digital  tuning-control  system  as  planned  in  the  original 
project  when  it  becomes  available,  (2)  to  build  and  in¬ 
stall  an  LED  off-station  tuning  indicator  for  the  tuner, 
(3)  to  build  and  install  an  LED  signal-strength  meter 
for  the  project,  (4)  to  add  a  solid  state  stereo 
decoder/noise  reduction  circuit  compatible  with  the 
tuning  system,  and  (5)  experimentally  measure  the 
tuning  characteristics  and  output  audio  quality  of  the 
completed  project. 


An  Interactive  Color  Display  Software  for 
TI-9900  Signal  Processor 

Researcher:  Midshipman  l/C  Robert  M.  Russell 

Advisers:  Associate  Professor  Antal  A.  Sarkady  and  Visiting  Research  Professor  Rodney  J.  Barnhart 

The  goal  of  this  research  project  was  to  develop  a  resolution  color  plots  and  images  on  the  Chromatics 

software  package  which  can  be  used  to  display  high-  CGC7900  color  terminal. 


A  Two-Port  Random  Access  Memory 
for  the  Apple  II  Computer 

Researcher:  Midshipman  l/C  Lance  L.  Zahm 
Adviser:  Professor  Ralph  P.  Santoro 


The  Apple  II  computer  used  in  the  digital  track 
(EE461/462)  is  an  extremely  versatile  development  tool. 
This  research  project  will  increase  its  power  by  providing 
a  peripheral  card  that  will  function  like  RAM  to  the 
Apple  11  and  EPROM  to  an  external  target  controller 
that  is  under  development.  This  peripheral  card  will 


reside  in  any  of  the  expansion  slots  1  through  7  and  pro¬ 
vide  2K  of  RAM  to  the  Apple  and  behave  like  a  2K  2616 
type  EPROM  to  the  target  machine.  The  major  advan¬ 
tage  of  this  project  will  be  to  increase  the  productivity  of 
the  software  design  and  debugging  process  for  controller 
oriented  software. 
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ELECTRICAL  E  N  C  I  N  E  E  K  1  N  C 


Publications 


BENNETT,  William  E..  Associate  Professor,  anti 
Antal  A.  SARKADY.  Associate  Professor,  A 
Microcomputer  Based  30  MHz  Data  Acquisition 
System  and  Digital  Thickness  Gate  for  Ultrasonic 
Measurements. "  Non-Destructive  Evaluation  Con¬ 
ference  Proceedings.  (April  1983). 


A  high  speed  analog-to-digital  converter  and  data  ac¬ 
quisition  system  that  interfaces  to  a  TM990  101M 
microcomputer  for  ultrasonic  testing  is  presented,  An 
important  element  in  this  system  is  a  30  MHz  TRW 
"flash  type"  analog-to-digital  converter.  This  converter 
provides  an  eight-bit  parallel  output,  thus  allowing 
256  quantization  levels.  In  addition,  the  converter's  in¬ 
put  impedance  and  input  voltage  range  are  con¬ 
trollable,  enabling  operation  with  many  types  of 
transducers  and  amplifiers.  The  digitized  data  is  stored 
in  RAM  to  be  later  transferred  to  the  computer. 
Transfer  of  the  data  is  controlled  directly  by  the  com¬ 
puter  using  memory-mapped  control  lines. 


BURNS,  Stephen  H..  Professor,  "Cancelling  Cusps  on 
the  Peaks  of  Shaped  Sine  Waves,"  Electronics.  (28 
July  1982),  110. 


This  short  article  reports  on  the  design  of  a  circuit 
that  obtains  a  sine-wave  output  from  a  triangular- 
wave  input.  The  shaper  subcircuit  is  deliberately 
designed  to  include  a  small  amount  of  triangular  wave 
in  its  output.  This  design  is  much  easier  to  realize  in 
practice  than  a  design  that  does  not.  After  the  shaper, 
an  operational  amplifier  is  used  to  subtract  just 
enough  of  the  input  triangular  wave  from  the  shaped 
wave  to  produce  a  pure  sine  wave  at  its  output. 
Results  are  given  for  a  piecewise-linear,  four-diode 
shaper,  for  a  JFET  shaper,  and  for  a  differential- 
amplifier  shaper.  The  last  has  only  0,4%  harmonic 
distortion  at  low  frequencies  and  only  2%  distortion 
at  200  KHz. 


HARDING,  David  S„  Antal  A.  SARKADY.  Herbert 
M.  NEUSTADT,  and  Raymond  WASTA,  Associate 
Professors,  "Measurement  of  Driving-Point  Impedance 
of  Ultrasonic  Transducers  Using  a  16-Bit  Microcom¬ 
puter,"  Non-Destructive  Evaluation  Conference  Pro¬ 
ceedings.  (April  1983). 


A  measurement  system,  based  on  a  16-bit  microcom¬ 
puter  was  developed  to  measure  the  complex  electrical 
driving-point  impedance  of  ultrasonic  transducers  in 
the  range  of  0  to  10  MHz.  The  impedance  ( Z)  is  com¬ 
puted  from  the  fast  Fourier  transforms  (FFTs)  of  the 
output  voltage  from  a  pulse  generator  under  three  dif¬ 
ferent  loads:  (1)  open  circuit,  (2)  loaded  with  a  stan- 


dard  resistor,  and  (3)  loaded  with  a  transducer.  Com¬ 
putation  of  complex  impedance  at  b4  different  fre¬ 
quencies  takes  about  10  seconds.  The  computer  pro¬ 
gram  can  plot  the  magnitude  and  phase  of  Z  versus 
frequency,  and  thus  evaluate  resonances  and  their 
bandwidths.  The  measurement  system  consists  of  a 
TI9900  based  microcomputer,  a  pulser  unit,  a  21.334 
MHz  analog-to-digital  converter  (ADC),  relays,  and  a 
printer.  The  main  program  is  written  in  BASIC  and 
calls  several  assembly  language  subroutines.  The 
measurements  are  limited  by  the  pulse  amplitude  and 
bandwidth,  by  the  sampling  rate  and  quantization  of 
the  ADC,  and  by  the  source  impedance  of  the  pulser 
unit.  The  measurement  errors  due  to  these  limitations 
are  discussed.  A  driving  pulse-width  as  short  as  40  ns 
and  a  sampling  rate  of  approximately  25  MHz  are 
feasible. 


LIM,  Tian  S.,  Associate  Professor,  "Microprocessor- 
Controlled  Radiation  Testing  Circuit  Design,"  Pro¬ 
ceedings  of  IEEE  Southeast  Conference.  (April  1983), 
13-17. 


This  paper  describes  a  project  to  design  a  micro¬ 
processor-controlled  circuit  used  to  test  and  evaluate 
the  radiation  effects  of  D  flip-flop  integrated  circuit 
chips.  Components  include:  (1)  SDK-85  single  board 
microcomputer,  (2)  the  DUT  (device  under  test)  board 
containing  the  device  under  test  and  its  interface  to 
the  SDK-85,  and  (3)  a  driver  board  connected  to 
SDK-85  through  a  40-pin  connector.  An  8085 
assembly  language  program  was  written  and  used  to 
exercise  the  input  and  output  ports  of  the  D  flip-flops 
under  radiation  tests.  Doses  of  radiation  from  Cobalt 
60  were  applied  in  steps  at  increasing  quantities  until 
the  IC  chip  finally  failed  to  toggle. 


MARTIN,  Richard  L.,  Professor,  "Enhanced  Radiation 
Effects  on  Submicron  Narrow  Channel  NMOS,  IEEE 
Transactions  on  Nuclear  Science.  NS-2°  (December 
1982),  1681-1684. 


An  enhanced  radiation  sensitivity  tor  narrow  channel 
NMOS  has  been  observed.  The  radiation  induced 
threshold  shift  increases  rapidly  as  the  channel  width 
decreases  below  4  microns.  This  geometry  dependence 
can  be  explained  qualitatively  by  two-dimensional 
potential  calculations.  These  calculations,  showing  the 
fringing  field  influence  on  threshold  voltage,  are 
reduced  after  radiation,  leading  to  a  larger  total  shill 
for  the  narrow  channel  devices. 
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WASTA,  Raymond  and  Antal  A.  SARKADY, 
Associate  Professors,  "A  Fast-Recovery  High-Voltage 
Pulser  for  Ultrasonic  Transducers  ”  Non-Destructive 
Evaluation  Conference  Proceedings.  (April  1983). 

A  computer-controlled  bipolar  high-voltage  pulser  was 
developed  for  driving  ultrasonic  transducers.  The  cir¬ 
cuit  utilizes  the  fast  turn-on  time  (15  nanoseconds)  of 
an  N-channel  HEXFET  to  generate  both  positive  and 
negative  pulses  with  pulse  durations  of  100 
nanoseconds  or  less.  Unipolar  or  bipolar  pulse 


sequences  can  be  produced  and  coherence  is  main¬ 
tained  among  sequences.  Pulse  amplitude  is  con¬ 
trollable  in  the  range  of  ±150  to  ±400  volts.  The 
computer  selects  the  sequence  length,  the  pulse 
amplitude,  the  pulse  duration,  the  pulse  separation, 
and  initiates  the  pulse  sequence.  The  circuit  has  been 
designed  to  minimize  the  DC  build-up  problem  when 
the  pulser  is  used  in  the  burst  mode.  The  resulting 
fast-recovery  time  allows  a  pulse  sequence  of  5  or 
more  cycles  with  a  burst  frequency  of  at  least  5  Mz. 
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ELECTRICAL  ENGINEERING 


Presentations 


ALLEY,  Reuben  E.,  Jr.,  Professor,  "Physics  and  Art," 
Zone  Meeting  of  Society  of  Physics  Students, 
Baltimore,  Maryland,  November  1982. 

ALLEY,  Reuben  E.,  Jr.,  Professor,  "Watermills,” 
Winter  Meeting,  American  Association  of  Physics 
Teachers,  New  York,  January  1983. 

BENNETT,  William  E.,  Associate  Professor,  "A 
Microcomputer-Based  30  MHz  Data  Acquisition 
System  and  Digital  Thickness  Gate  for  Ultrasonic 
Measurements,”  14th  Symposium  on  Non-Destructive 
Evaluation,  San  Antonio,  Texas,  April  1983. 


HARDING,  David  S.,  Assistant  Professor,  Measure 
ment  of  Driving-Point  Impedance  of  Ultrasonic 
Transducers  Using  a  16-Bit  Microcomputer,"  14th 
Symposium  on  Non-Destructive  Evaluation,  San 
Antonio,  Texas,  April  1983. 

L1M,  Tian  S.,  Associate  Professor,  "Microcomputer 
Controlled  Radiation  Testing  Circuit  Design,"  IEEE 
Southeast  Conference,  Orlando,  Florida,  April  1983. 

WASTA,  Raymond,  Associate  Professor,  "A  Fast 
Recovery  High-Voltage  Pulser  for  Ultrasonic 
Transducers,"  14th  Symposium  on  Non-Destructive 
Evaluation,  San  Antonio,  Texas,  April  1983. 
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Faculty  and  midshipmen  research  in  the 
Mechanical  Engineering  Department 
covers  many  of  the  areas  of  specializa¬ 
tion  in  mechanical  engineering.  These 
include  research  in  direct  energy  conver¬ 
sion,  combustion,  fluid  mechanics,  heat  transfer, 
solid  mechanics,  acoustics,  dynamic  effects, 
lubrication,  corrosion,  fracture  mechanics,  com¬ 
posite  materials,  welding  and  design,  and 
computer-aided  graphics. 

Research  is  supported  mainly  through  funds 
from  government  agencies  with  the  David  W. 
Taylor  Naval  Ship  Research  and  Development 
Center,  Annapolis  Laboratory,  providing  oppor¬ 
tunities  for  several  faculty  members  to  work  on 
projects  during  the  intersessional  period.  Addi¬ 
tionally,  some  faculty  members  have  undertaken 
independent  research  in  their  areas  of  expertise. 
Sixteen  civilians  and  one  military  faculty  member 
have  been  active  in  the  reported  research  of  the 
department  this  year  which  follows. 

An  important  part  of  the  department's  research 
effort  each  year  is  the  involvement  of  midshipmen 
in  independent  research,  design,  and  development 
projects.  There  were  eleven  such  mid¬ 
shipmen/faculty  projects  this  year.  Current  mid¬ 
shipmen  interests  include:  composite  materials, 
computer  graphics,  kinematics,  combustion,  heat 
transfer,  rockets,  mechanical  testing,  and  many 
aspects  of  fluid  mechanics. 

Supporting  the  research  effort  in  mechanical 
engineering  are  the  extensive  laboratory  facilities 
located  in  Rickover  Hall.  The  department  main¬ 
tains  facilities  for  performing  experimental 
research  in  several  areas:  fluid  mechanics,  solid 
mechanics,  materials  science,  experimental-stress 
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analysis,  control  systems,  mechanical  vibrations, 
heat  transfer,  and  thermodynamics. 

The  primary  driving  force  behind  the  depart¬ 
ment's  research  is  the  need  tor  ! he-  faculty  to  stay 
abreast  of  developments  in  many  diversified  areas 
of  mechanical  engineering,  thereby  enabling  them 
to  be  more  effective  classroom  tear  hers. 
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Sponsored  Research 


A  CAD/ CAM  System  for  Fan  Blades 


Researcher:  Professor  J.  Alan  Adams 

Sponsor:  David  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


An  effective  parametric,  experimental  investigation  of 
turbo-machinery  performance  requires  the  ability  to 
rapidly  produce  models  of  various  sizes  and  shapes. 
This  on-going  research  effort  concerns  the  develop¬ 
ment  of  a  computer-aided  design  software  package  to 
define  the  data  base  for  fan  blades  of  various  con¬ 
figurations.  The  data  base  is  then  used  as  input  to  a 
second  software  package  which  computes  N/C  cutter 
path  positions  for  machining  the  hub  and  blades  on  a 
numerically  controlled  milling  machine. 

The  blade  cross-sections  are  defined,  using  either 
digitized  data  or  standard  NACA  airfoil  sections.  This 


2-D  information  is  then  transformed  to  a  3-D  defini¬ 
tion  and  orthographic  projections  are  created.  Inputs 
such  as  hub  diameter,  blade  length,  and  twist  angle 
are  supplied  by  the  user  in  an  interactive  manner. 
Once  a  design  has  been  chosen  data  is  sent  to  an  N/C 
milling  machine  and  at  the  same  time  the  cutter  path 
is  displayed  on  TEKTRONIX  4051  storage  tube 
graphics  display  unit. 

To  date  only  partial  models  have  been  made  from 
wood  to  demonstrate  the  feasibility  of  the  approach. 
Further  refinements  and  improvements  are  currently 
underway. 


Light  Weight  Armor  Materials  Testing 


Researcher:  Professor  Thomas  W.  Butler 
Sponsor:  Naval  Surface  Weapons  Center,  White  Oak  Laboratory 


This  continuing  project  involves  development  of  in¬ 
novative  testing  techniques  for  materials  being  con¬ 
sidered  for  use  as  lightweight  armor.  Three  point  bend 


tests,  fatigue  tests,  and  tension  tests  have  been  per¬ 
formed  and  will  be  continued  as  specimens  are  made 
available  for  testing. 


Summation  Drive 


Researcher:  Associate  Professor  Elliott  E.  Dodson 
Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


This  project  involved  the  preliminary  design  of  a  sum¬ 
mation  drive  for  a  14-ton  tracked  amphibious  vehicle. 

The  design  conceived  was  a  simple  planetary  drive 
train,  whose  three  shafts  were  free  to  rotate  (three- 
shaft  transmission  with  two  degrees  of  freedom).  In¬ 
puts  were  to  the  ring  gear  and  the  sun  gear,  and  out¬ 
put  was  from  the  carrier.  (By  "simple''  planetary  drive 
train  is  meant-one  planet  carrier,  one  or  more  planets, 
one  ring  gear  and  one  sun  gear.) 

Design  calculations  were  incorporated  into  design 


trials  in  which  an  attempt  was  made  to  match  a  drive 
with  hydraulic  motors  and  these,  in  combination, 
with  the  diesel  engine  output  and  vehicle  sprocket 
demand. 

After  many  trials,  a  design  was  arrived  at  which 
utilized  a  high-speed,  low-torque  input  to  the  sun  gear 
and  a  low-speed,  high-torque  input  to  the  ring  gear 
and  provided  a  good  match  of  diesel  engine,  hydraulic 
motors,  summation  drive  and  vehicle  drive  sprocket. 
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MECHANICAL  ENGINEERING 


Investigation  of  Vortex/Control  Fin  Interactions 

Researcher:  Associate  Professor  Joseph  D.  Gillerlain,  Jr. 

Sponsors:  Naval  Surface  Weapons  Center,  White  Oak  Laboratory,  and  Naval  Air  Systems  Command 


The  objective  of  this  investigation  is  to  develop 
predictive  methods  for  the  aerodynamic  behavior  of 
missiles  and  aircraft  experiencing  vortex  impingement 
on  control  surfaces.  Detailed  knowledge  of  the  three- 
dimensional  viscous  flow  field,  as  determined  from 
wind-tunnel  experiments,  is  required  in  order  to  model 
the  vortex-fin  interaction  and  to  develop  predictive 
methods. 

The  experimental  measurements  will  be  made  in  the 
U.  S.  Naval  Academy  Aerodynamics  Laboratory  sub¬ 
sonic  wind-tunnel.  A  pressure  distribution  model,  con¬ 
sisting  of  a  rectangular  fin  with  a  cylindrical  leading 


edge,  has  been  built.  The  fin  is  adjustable  for  angle-of- 
attack. 

Non-intrusive  flow  measurement  and  flow  visuali¬ 
zation  techniques  will  be  used,  to  include  three- 
dimensional  laser  Doppler  velocimetry  (LDV)  and  the 
fluorescent  mini-tuft  method,  respectively.  The 
pressure  distribution  data  will  be  integrated  to  obtain 
aerodynamic  forces,  which  will  be  compared  with 
force  balance  data.  Results  of  various  conventional 
methods  of  wing/fin  analysis  will  be  compared  to  the 
measured  aerodynamic  loads. 


Design  and  Construction  of 
A  Research  Recirculating  Water  Tunnel 

Researcher:  Professor  Robert  A.  Granger 
Sponsor:  Naval  Academy  Research  Council 


There  were  three  major  objectives  accomplished  dur¬ 
ing  the  research:  1.  experimental  measurement  of  the 
velocity  distribution  past  a  flat  plate;  2.  comparison  of 
experimental  measurements  with  analytic  solutions  for 
turbulent  flow;  3.  modification  of  the  tunnel  to  obtain 
uniform  flow  in  the  test  section.  Use  of  hot-film 
anemometry  was  not  as  successful  as  use  of  a  one- 
component  LDV  system.  The  measurements  proved 
the  possibility  of  adapting  the  one-dimensional  LDV 
system  to  the  USNA  recirculating  water  channel.  All 
the  data  taken  were  consistent  and  repeatable. 

The  primary  experiment  involved  measuring  a  one¬ 
dimensional  velocity  profile  in  an  open  channel  by  using 
the  forward-scatter  system.  The  signal  processing  was 
effected  using  frequency  trackers.  Dimensionless  RMS 


profiles  were  obtained.  The  mean  and  turbulence  data, 
as  well  as  coefficients  for  the  cross  correlation  of  the 
forward-scatter  signals  were  calculated. 

The  power  spectra  versus  frequency  at  a  fixed 
depth  reveal  a  large  source  of  white  noise,  partly  due 
to  incoherent  background  illumination  and  partly  due 
to  the  random  phase  fluctuations  of  scattered  light. 

Special  test  rigs  had  to  be  designed  and  constructed 
to  support  the  LDV  system  so  that  structure-borne 
vibration  would  not  interfere  with  the  LDV 
measurements  of  the  flow  velocity.  Once  the  instan¬ 
taneous  velocities  were  measured,  use  of  a  local  data 
analyzer  ("wave-water  system")  gave  the  RMS  of  the 
velocity  fluctuation  which  in  turn  was  used  to 
calculate  the  turbulence  intensity. 


Pig-Tailed  Towed  Submersible 

Researcher:  Professor  Robert  A.  Granger 
Sponsor:  Naval  Coast  At.  Systems  Center 


Funds  were  provided  to  the  U.  S.  Naval  Academy  by 
NCSC  to  perform  an  experimental  analysis  of  the 
motions  of  a  towed  submersible  vehicle  resulting  from 
external  excitation  of  surge  and  heave.  In  particular,  the 
USNA  was  to  construct  a  half-scale  model  of  a  NCSC 
vehicle,  the  towing  device  to  tow  the  vehicle  at  a  fixed 
depth  of  10-feet  below  the  free  surface  in  the  USNA 
High  Performance  Tow  Tank,  the  vertical  excitation  ap¬ 
paratus.  and  the  horizontal  excitation  apparatus  to 
simulate  heave  and  surge  up  to  ±  10  foot  amplitudes 
with  variable  frequencies.  Rates  of  pitch,  roll,  and  yaw, 
plus  longitudinal  motions  and  depth  fluctuations  are  to 
be  measured  for  assorted  frequencies  and  amplitudes  of 


heave  and  surge,  assorted  tow  speeds  up  to  14  knots, 
various  tow  lengths,  assorted  fin  geometries,  and  various 
vehicle  longitudinal  c.g.  c.b.  locations. 

The  first  set  of  experimental  measurements  are  ex¬ 
cellent.  After  lengthy  design,  construction,  testing,  set¬ 
up  and  tear-down  procedures  were  thoroughly  in¬ 
vestigated,  a  complete  set  of  runs  was  made.  The  data 
obtained  shows  a  large  range  ot  results.  The  results 
clearly  indicate  that  the  USNA  Tow  Tank  now  ha1- 
the  ability  to  conduct  meaningful  towed  submersible 
experiments.  A  final  report  is  being  prepared  that 
covers  the  three  year  contracted  study. 
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Fracture  Toughness  of  Stress  Relief 
Embrittled  HY  80  Steel  Cast  Materials 

Researcher:  Associate  Professor  Dennis  F.  Hasson 
Sponsor:  David  IV.  T aider  Naval  Ship  Research  and  Deveiopment  Center.  Annapoi  is  I.arokaioio 


The  following  program  of  work  is  being  undertaken  in 
this  research:  prepare  test  matrix,  evaluate  data,  and 
prepare  report  on  the  results.  Metallographic  and  trac- 
tographic  analyses  will  be  made  to  analyze  stress  relief 


embrittlement  behavior  of  HY80  steel  cast  materials 
Coordination  of  heat  treatments  and  K.  fracture 
toughness  CVN  —  energy  versus  temperature,  and 
tensile  test  programs  will  be  completed. 


Properties  of  Metal  Matrix  Composite  Materials 

Researcher:  Assoc  iate  Professor  Dennis  F.  Hasson 
Sponsor:  Naval  Surface  Weapons  Center,  White:  Oak  Laboratory 


The  following  program  of  work  is  being  undertaken  in 
this  research:  coordination  and  evaluation  of  K,  frac- 

‘t 

ture  toughness  behavior  of  extruded  A1-6061-T6  SiC 
whisher  reinforced  composite  materials  and  correlation 
with  CVN  energy  test  results.  Fractographic  analysis 
will  be  performed. 


The  morphological  characteristics  of  fatigued  com¬ 
posite  materials  will  be  determined  and  x-ray  evalua¬ 
tion  of  welded  composite  materials  will  be  made  to 
determine  concentration  distribution  of  A14C<. 


Dynamic  Key  Curve  Testing  Method  Development 

Researcher:  Associate  Professor  James  A.  Joyce 
Sponsor:  Nuclear  Regulatory  Commission 


The  objectives  of  this  research  are:  (1)  to  utilize  Key 
Curve  Method  technique  to  develop  J-R  curves  at  100 
in  sec  loading  rate  for  moderate  toughness  ferritic 
steels,  (2)  to  continue  development  ot  potential  drop 
methods  as  an  alternate  technique  at  dynamic  loading 
rates,  and  (3)  to  complete  carry  over  project  to 
develop  conditions  tor  tearing  instability  arrest  in  a 
compliant  system  with  variable  inertia. 

The  researcher  will:  (1)  machine  and  test  IT  and 
'  :T  three  point  bend  bars  using  static,  10  in/sec 
hydraulic,  and  100  in/sec  drop  weight  test  procedures. 
Using  unloading  compliance  on  the  static  test  and  key 
curve  analysis  on  the  high  tests,  J-R  curves  and  Ju 
values  will  be  obtained.  Three  materials  will  be  used, 
namely  an  HY80  alloy,  an  A302  pressure  vessel  steel 
and  an  A106  pipe  steel.  Multiple  1  :T  tests  will  be  run 
to  define  the  material  variability  and  for  obtaining  an 
average  key  curve:  this  will  hopefully  allow  the 


researcher  to  handle  the  expected  variability  of  the 
A106  steel.  Multispecimen  tests  will  be  run  to  validate 
the  J-R  curves  obtained  in  each  instance.  (2)  For  the 
potential  drop  methods  the  maximum  velocity  to  be 
used  will  be  about  2  in/sec  in  a  hydraulic  machine. 
Even  at  this  rate  unexplained  problems  have  given 
unusable  potential  drop  records,  and  the  elimination 
of  these  problems  or  determination  of  their  source  will 
be  the  objective  of  this  task:  (3)  Compact  specimens 
will  be  loaded  in  a  compliant  test  machine  and  an  in¬ 
stability  initiated.  A  high  rate  data  acquisition  system 
will  take  load  and  displacement  data  during  the  in¬ 
stability.  Analysis  of  this  data  will  define  the  condi¬ 
tions  present  at  the  instability  arrest  point.  Applica¬ 
tion  of  various  system  inertia  properties  will  allow 
evaluation  of  the  effect  of  test  system  inertia  on  the 
instability  arrest  conditions. 
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Elastic/ Plastic  Characterization  of 
Low  Cycle  Fatigue  Crack  Growth 

Researcher:  Associate  Professor  James  A.  Joyce 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


The  objective  of  this  research  is  to  extend  the  fatigue 
crack  growth  characterization  of  ductile  structural 
alloys  into  the  low-cycle  regime  beyond  the  validity 
restrictions  ot  linear  elastic  crack  mechanics. 

The  state-of-the-art  of  approaches  to  analysis  of 
low-cycle  fatigue  crack  growth  of  ductile  metals  will 
be  assessed,  and  methods  amenable  to  simple  test  pro¬ 
cedure  and  to  crack  growth  prediction  will  be  selected 
for  study.  Low-cycle  fatigue  crack  growth  tests  of  HY 
steels  and  Ti-100  will  be  conducted  using  several 
specimen  crack  configurations  and  loading  modes.  The 
results  will  be  analyzed  for  selection  of  the  optimum 


characterization  method.  A  structural  element  test  will 
be  designed  and  evaluated  to  demonstrate  predictive 
capabilities.  An  elastic/plastic  fatigue  crack  growth 
test  method  will  be  documented. 

Software  for  data  acquisition  has  been  developed 
to  obtain  crack  growth  rate  as  a  function  of  the  ap¬ 
plied  J  range.  Compact  specimens  of  HY80  and  HY130 
have  been  tested  and  analyzed  up  to  thicknesses  of 
1-inch.  Tests  on  2-inch  thick  specimens  are  now 
underway.  Work  is  continuing  on  center-cracked 
panels  as  well  as  an  improved  data  analysis  software. 


Dynamic  Fracture  Toughness 
of  HY  Steels  and  Ti  100 

Researcher-.  Associate  Professor  James  A.  Joyce 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


The  objective  is:  (1)  to  evaluate  fracture  toughness  of 
HY  steels  and  Ti-100  under  dynamic  loading  condi¬ 
tions  in  terms  of  elastic-plastic  fracture  mechanics 
(EPFM)  characterization  parameters;  (2)  to  evaluate 
the  role  of  loading  rate  on  fracture  toughness  levels 
and  fracture  toughness/temperature  transition 
behavior  of  these  alloys:  and  (3)  to  evaluate  the  ap¬ 
plicability  of  Ju  .  T  and  other  elastic-plastic 
characterization  parameters  under  loading  conditions 
ranging  from  static  (10J  in  in'sec)  to  explosive  impact 
(10'1  in  in  sec)  strain  rate  regimes. 

The  approach  is:  ( 1 )  to  develop  test  methods  to 
evaluate  Jh  and  the  J,-R  curve  under  dynamic  loading 
rates  (J  >  10“  in-lb  in2sec)  and  under  impact  loading 


rates  using  HY  steels  and  Ti-100;  (2)  to  evaluate  the 
fracture  toughness  of  HY  steels  and  Ti-100  using  Ju  , 

T  and  possibly  other  EPFM  characterization 
parameters  at  ambient  and  cryogenic  temperatures  for 
static  and  dynamic  loading  rates;  and  (3)  to  compare 
and  correlate  static  and  dynamic  elastic-plastic  frac¬ 
ture  toughness  properties  of  HY  steels  and  Ti-100. 

J-R  curves  have  now  been  obtained  on  bend  bars 
loaded  in  a  drop  tower  at  100  in  sec  velocity.  The 
analysis  method  used  was  that  of  the  Key  Curve 
Method  developed  previously  at  the  U.S.  Naval 
Academy.  Additional  tests  on  tougher  materials  is 
now  underway  as  is  work  on  potential  drop  methods 
of  crack  length  determination,  a  complementary 
method  of  J-R  curve  evaluation. 


Waste  Heat  Utilization 

Researcher:  Professor  Vincent  J.  Lopardo 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


This  paper  summarizes  several  Navy  documents  and 
presents  the  energy  needs  of  the  various  auxiliary 
heating  systems  in  the  DD963,  DDG51,  DDG47,  and 
the  FFG-7  class  of  ships.  It  also  compares  the  two 
leading  options  for  suppling  energy:  the  all-elective 
system  and  the  gas  turbine  generator  waste  heat 


recovery  system.  Emphasis  is  placed  on  previous 
studies.  Particular  attention  is  focused  on  the  effect  of 
gas  turbine  waste  heat  utilization  on  the  suppression 
of  infrared  radiation  and  ship  endurance.  Recommen¬ 
dations  are  made  for  areas  of  future  investigation. 
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Finite  Element  Modeling  Approximation  for 
Constrained  Damping  Structures 

Researcher:  Visiting  Research  Professor  Veh  Pei  Lu 
Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center.  Annapolis  Laboratory 


It  has  been  recognized  for  years  that  structural  noise 
and  vibration  can  be  reduced  by  using  layers  of 
viscoelastic  shear  damping  material  to  dissipate  energy 
within  vibrating  numbers.  For  the  purpose  of  reducing 
noise  and  vibration  of  naval  structures,  structural 
damping  treatments  are  used  extensively  on  machinery 
foundations  and  hull  surfaces.  Because  of  the  impor¬ 
tance  of  damping  applications,  researchers  in  recent 
years  have  developed  various  analyses  of  layered 
damped  structures. 

To  date,  finite  element  approaches  developed  by 
both  the  Navy  and  the  Air  Force  are  too  complicated 
to  be  used  in  practical  applications.  This  research  will 


develop  a  simple  and  accurate  predictive  method  for 
the  responses  of  constrained  layer,  damped  structural 
systems.  Although  the  plate  composite  is  used  for 
demonstration  purposes,  it  tan  be  applied  tor  other 
composite  structures,  e.g.,  continuously  or  discon- 
tinuously,  full  or  partially  covered  constrained 
damped  structures. 

Finite  element  solutions  and  experimental  results 
will  be  presented  for  the  transverse  driving  point 
mechanical  impedances  as  well  as  for  the  transfer  im¬ 
pedances  of  damped  plate  composite  structures  made 
up  of  a  thin  viscoelastic  layer  sandwich  between  two 
elastic  layers. 


Analytical  Development  for  the  Partially 
Covered  Stave  Damped  Pipes 

Researcher:  Visiting  Research  Professor  Yeh  Pei  Lu 
Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


It  is  well  known  that  the  utilization  of  shear-damping 
material  is  an  effective  method  to  reduce  or  suppress 
resonant  noise.  In  the  past  decade,  the  application  of 
such  damping  treatment  to  naval  shipboard  machinery 
structural  systems,  such  as  damped  pipes  and  damped 
foundations,  has  been  demonstrated  to  be  effective  in 
reducing  structure  borne  noise.  The  stave-damped  treat¬ 
ment  is  a  method  whereby  dual  sided  pressure  sensitive 
viscoelastic  tape  is  applied  to  the  pipe  and  then  steel 
stock  is  banded  to  the  pipe  in  a  stave-like  fashion.  The 
purpose  of  these  treatments  is  to  make  effective  damping 
possible  over  a  wide  range  of  frequencies  for  given 
engineering  requirements  and  applications. 


The  partially  covered,  stave-damped  piping  system 
is  a  very  important  concept  in  naval  applications  as 
far  as  weight  saving  is  concerned.  In  coping  with 
modern  design  of  submarine  machinery  systems  and 
to  study  the  feasibility  and  its  performance,  it  is 
highly  desirable  to  develop  analytical  prediction 
method  for  such  a  partially  covered  stave-damped 
piping  system. 

Analytical  solutions  and  their  corresponding  experi¬ 
ment  results  will  be  presented  and  compared  for  the 
responses  of  such  partially  covered  stave-damped 
pipes. 


Impact  Characteristics  of  Boxing  Gloves 
with  Various  Fillers 

Researcher:  Associate  Professor  Jack  H.  Smith 
Sponsor:  Naval  Academy  Research  Council 


Experimental  apparatus  was  developed  and 
constructed.  Initial  data  were  taken  in  1982.  Problems 
with  the  experimental  setup  necessitated  extensive 


redesign.  This  work  has  almost  been  completed  and 
additional  data  will  be  taken  in  the  summer  of 
1983. 
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Independent  Research 


Determining  Traffic  Accident  Severity  from 
Police  Reported  Data 


Researcher:  Professor  Russell  A.  Smith 


It  is  desirable  in  accident  research  to  express  the  injury 
outcome  of  an  accident  as  a  function  of  the  relevant 
parameters,  such  as  occupant,  age,  seat  belt  use  and 
vehicle  acceleration.  The  latter  variable,  acceleration, 
is  very  important  but  impossible  to  obtain  directly; 
however,  this  work  seeks  to  define  and  obtain  a  sur¬ 
rogate  measure  for  acceleration,  referred  to  as  a 
severity  index. 


A  surrogate  measure  that  combines  the  effects  of 
vehicle  mass,  collision  type  and  vehicle  damage  has 
been  defined.  Efforts  are  in  progress  to  test  the  valid¬ 
ity  of  this  proposed  variable  by  reference  to  results  of 
staged  collisions.  Subsequent  work  if  feasible  will  in¬ 
clude  the  review  of  an  entire  state  accident  file  for 
severity  distribution. 
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Research  Course  Projects 


Fatigue  of  an  SiC/AL  Metal  Matrix  Composite 

Researcher:  Midshipman  l/C  James  R.  Boorlty 
Adviser.-  Associate  Professor  Dennis  F.  Hasson 


The  SiC/AL  composite  tested  in  this  investigation  had 
better  fatigue  characteristics  than  material  of  lower 
ultimate  strength  and  Young  s  modulus  previously 
reported  by  Crowe  and  Hasson.  Hardness  data  and 
v 'o  SiC  data  show  that  the  distribution  of  SiC  is  not 
uniform.  The  composite  has  a  surface  which  is  much 
rougher  than  that  of  comparable  6061-T6  aluminum. 


The  low  cycle  fatigv  samples  tailed  soon  after  crack 
initiation  and  experienced  little  or  no  propagation. 
The  high  cycle  fatigue  samples  experienced  propaga¬ 
tion  after  the  crack  was  initiated.  The  propagation 
took  place  in  steps,  and  did  not  exhibit  classical  stria 
tion  behavior. 


A  Review  of  Proposed  Auxiliary 
Heating  Systems  for  the  DDG-51 

Researcher:  Midshipman  i  C  Brian  T.  Donec-an 
Adviser:  Professor  Vincent  J.  Lopardo 


The  purpose  of  this  research  was  to  examine  the  ad¬ 
vantages  and  disadvantages  of  the  proposed  all  electric 
and  gas  turbine  generator  waste  heat  recovery  aux¬ 
iliary  heating  systems  for  the  DDG-51.  A  review  of 
the  specified  design  criteria  and  the  results  of  previous 
analysis  was  conducted.  Emphasis  was  placed  on  iden¬ 


tifying  and  examining  areas  which  have  not  been  fully 
investigated  in  previous  studies.  Particular  attention 
was  focused  on  the  effect  of  gas  turbine  waste  heat  on 
the  suppression  of  infrared  radiation  and  ship  en¬ 
durance.  Recommendations  were  made  for  areas  of 
future  investigation. 


The  Effects  of  Side-Grooves  in  the  Determination 
of  the  Dynamic  Fracture  Toughness  of  High  Yield  Steels 

Researcher:  Midshipman  i  C  Kari  heinz  Heimeri 
Adviser:  Associate  Professor  Dennis  F.  Hasson 


This  investigation  was  conducted  to  determine  the 
validity  of  dynamic  fracture  toughness  data  derived 
from  side-grooved  Charpy  V  notch  specimens. 
Ductile-to-brittle  transition  behavior  curves  were  con¬ 
structed  for  HY80.  HY100,  and  HY130  steels  for  both 
side-grooved  and  non  side-grooved  specimens.  These 
specimens  were  tested  on  an  instrumented  Charpy  im¬ 
pact  tester. 

It  was  found  that  the  implementation  of  side- 
grooves  did  indeed  enhance  the  validity  of  J|t|  values 


without  any  adverse  effect  on  the  material  properties 
of  the  steels.  Test  criteria  were  more  easily  met 
through  the  use  of  side-grooves  and  toughness  data 
approached  J  value. 

No  variation  in  the  transition  temperature  ol  the 
steels  was  observed  as  a  result  ol  adding  the  side- 
grooves.  Scanning  electron  microscopy  revealed  no 
changes  in  the  appearance  of  the  fracture  surface  of 
the  specimens. 
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Coherence  Analysis  in  Source  Identification 

Researcher.-  Midshipman  l/C  Karl  R.  Herzog 
Adviser:  Professor  J.  Paul  Uldrick 


The  purpose  of  this  research  was  to  investigate  the 
practical  use  of  coherence  analysis  in  locating  noise 
sources  in  naval  ships. 

The  objective  of  the  study  was  to  design,  con¬ 
struct,  instrument,  and  synthesize  computer  tech¬ 
niques  for  employing  coherence  analysis  in  source 
identification  experiments. 

The  plan  of  the  investigation  consisted  of  the 
following:  1.  design  a  simple  two  input/one  output 
structure  mechanical  system;  2.  instrument  the  system 
to  measure  vibration  levels  on  the  structure  at  three 
locations;  and  3.  develop  procedures  to  identify  the 
predominate  excitation  mechanisms  on  the  structure. 

The  final  design  of  the  structural  system  consisted 
of  three  small  aluminum  I-beams,  configured  as  canti¬ 
lever  beams  interconnected  using  springs  and  dash 
pots.  For  the  two  excitation  mechanisms,  small 
variable  speed  electric  drills  were  mounted  on  two  of 


the  I-beams.  Care  was  taken  to  isolate  the  base  sup¬ 
ports  such  that  energy  paths  would  not  exist  through 
the  supporting  structure.  One  accelerometer  was 
mounted  on  each  I-beam  with  two  of  the  ac¬ 
celerometers  being  mounted  near  the  excitation  motors 
and  the  third  on  the  I-beam. 

A  computer  program  compatible  with  a  Tektronics 
4057  was  developed  to  sample  the  time  data  and  per¬ 
form  Fourier  transform  analysis  on  each  signal.  From 
this  frequency  data,  algorithms  were  written  to  com¬ 
pute  and  plot  the  frequency  response  function  and  the 
coherence  function  between  each  of  the  three 
accelerometer  signals. 

The  system  is  in  place  in  the  vibration  laboratory  for 
use  in  teaching  basic  vibrations  theory  in  the  coming 
years.  With  some  refinement  in  both  hardware  and  soft¬ 
ware,  the  technique  can  be  useful  as  an  aid  in  locating 
unknown  vibration  mechanisms  found  on  naval  ships. 


The  Turbulence  Intensity  of  the 
USNA  Recirculating  Water  Tunnel 

Researcher-.  Midshipman  l/C  Michael  R.  Huffman 
Adviser:  Professor  Robert  A.  Granger 


The  primary  emphasis  of  the  project  was  the  measure¬ 
ment  of  the  level  of  turbulence  within  the  test  section  of 
the  channel.  The  greatest  amount  of  effort  was  spent 
developing  a  system  in  which  the  ability  of  the  laser 
doppler  anemometer  to  accurately  measure  instantaneous 


velocity  could  be  utilized  to  build  a  grid  with  a  horizon¬ 
tal  and  vertical  transversing  scheme.  These  grids  allowed 
comparison  of  turbulence  intensities  for  various  flow 
conditions.  The  goal  is  nearly  uniform  with  minimal  tur¬ 
bulence. 


Small  Engine  Dynamometer  Test  Facility  Development 


Researcher:  Midshipman  l/C  William  D.  Jones 
Adviser:  Associate  Professor  Eugene  L.  Keating 


A  0-100  hp  small  engine  portable  engine  dynamometer 
test  facility  has  been  designed  and  fabricated  for  use  in 
the  Division  of  Engineering  and  Weapons.  The  facility  is 
compatible  with  low  power  high  rpm  two  and/or  four- 
stroke  engines  and  is  presently  available  for  future 


student  and/or  faculty  research.  A  unique  frame  design 
allows  various  engine  geometries  to  be  adopted  to  the 
universal  support  base.  A  Go  Power  Model  DA  516 
water-brake  absorption  dynamometer  head  was  incor¬ 
porated  in  the  portable  engine  test  bed. 
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Kinematic  Animation  of  Mechanical  Linkages 

Researcher:  Midshipman  l/C  Harry  H.  Keith,  III 
Adviser:  Professor  J.  Alan  Adams 


This  project  is  a  continuation  of  earlier  work.  It  is  a 
software  system  which  animates  kinematic  linkages  on 
the  Evans  &  Sutherland  Picture  System  I  refresh 
graphics  display.  It  is  expected  that  future  students 
will  continue  the  project. 

The  programs  create  non-dimensional  performance 
data  in  the  form  of  kinematic  motion,  velocity,  and 
acceleration  curves  for  various  linkages.  The  data  can 
easily  be  converted  to  dimensional  results  for  applica¬ 
tion  to  a  particular  mechanism  design. 

Five  major  programs  currently  exist.  The  first  is  a 
menu  type  front-end  to  allow  the  user  to  easily  select 
any  of  the  available  linkages.  The  remaining  four 
animate  a  four-bar  linkage,  a  crank  slider  mechanism, 
a  rocker  linkage,  and  a  Whitworth  quick  return. 


A  user's  manual  is  available  to  students  and  instruc¬ 
tors.  It  explains  how  to  operate  the  programs,  interpret 
the  results,  and  apply  these  results  to  a  physical  real 
linkage.  Also  available  is  a  guide  for  future  programmers 
which  explains  how  to  convert  the  four  existing  pro¬ 
grams  into  programs  for  additional  linkages.  Using  this 
guide,  it  is  expected  that  a  programmer  unfamiliar  with 
the  system  or  Fortran  could  in  a  week  or  two  easily  add 
another  linkage  to  the  system. 

The  final  project  report  contains  a  well- 
documented  listing  of  all  software  needed  for  the 
animation.  This  consists  of  five  main  programs  and  46 
subroutines  written  in  RT-11  Fortran.  Typical 
graphical  output  and  sample  analysis  is  also  given  in 
the  report. 


Hydrodynamic  Coefficients  for  a 
Submarine  in  Turning  Flow 

Researcher:  Midshipman  l/C  David  F.  Kelley 
Adviser:  Professor  Robert  A.  Granger 


The  purpose  of  this  project  is  to  calculate  the  pressure 
distribution  surrounding  a  slender  body  of  revolution 
which  is  turning  in  cu.  /ed  flow.  Since  no  theory  exists 
that  calculates  the  pressure  distribution  for  a  slender 
body  in  curved  flow,  the  body  was  transformed  to  a 
curved  body  resembling  the  free  stream  flow  in  curved 
How.  A  computer  program  based  on  the  F.A.  Wood¬ 


ward  potential  flow  theory  was  used  to  calculate  the 
pressure  distribution  for  the  transformed  body 
geometry,  for  a  variety  of  flow  parameters.  The  data 
will  be  compared  to  experimental  data  gathered  by 
DTNSRDC,  Carderock,  for  a  slender  body  in  the 
rotating  area  facility. 


Design  and  Build  a  Liquid  Propellant  Rocket 

Researcher:  Midshipman  l  C  Benito  Loyola,  Jr. 

Adviser-.  Associate  Professor  James  A.  Joyce 


The  objective  of  this  project  was  to  design  and  assem¬ 
ble  a  liquid  propellant  rocket  of  500  lbs.  thrust,  to 
static  tire  the  engine,  and  then  to  tire  the  rocket.  The 
engine  design  was  relatively  standard  except  that  the 
nozzle  geometry  was  calculated  via  a  numerical 
method  ot  characteristics  approach  generating  a  digital 
tile  which  was  then  utilized  along  with  a  numerically 
controlled  lathe  to  cut  the  nozzle  geometry. 

With  the  aid  ot  financial  and  technical  assistance 
from  the  Rocketdvne  Corporation,  NASA,  Andrew's 


Air  Force  Base,  and  the  U.S.  Naval  Academy,  a 
rocket  engine  was  assembled  and  static  test  tired  in 
March  ot  1983.  Since  that  time  the  rocket  engine  has 
been  assembled  into  a  rocket  including  a  parachute 
recovery  system,  and  it  will  be  tired  from  White 
Sands  New  Mexico  in  lune  1°83. 

A  paper  was  presented  at  the  spring  AIAA  Mid- 
Atlantic  Regional  Student  Conference  in  April  I°83 
describing  this  project  and  was  awarded  an 
"Honorable  Mention  in  the  competition. 
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Trouble  Shooting  in  the  Recirculating  Water  Tank 

Researcher:  Midshipman  I  C  Joseph  G.  Suiorn 
Adviser:  Professor  Rohert  A.  Gran  k 


Two  primary  goals  were  pursued  in  this  project:  1. 
achieve  smooth  uniform  How  in  the  test  section  by 
proper  modification  of  the  facility,  and  2.  measure  the 
intensity  of  turbulence  in  the  test  section  for  a  range 
of  test  parameters.  To  accomplish  these  tasks,  use  of  a 
laser  Doppler  velocimeter  was  adapted  tor  the  U.S. 
Naval  Academy's  recirculating  water  channel.  Once 


the  tunnel  was  properly  modified  and  turbulence  in¬ 
tensity  measurements  known,  measurement  o!  the 
velocity  field  and  calculation  ot  the  temperature  field 
were  made  tor  a  range  ot  water  channel  velocities. 
The  temperature  and  velocity  fields  were  compared 
against  theoretical  calculations. 


Phase  Changes  in  Containing  Volumes 

Researcher:  Midshipman  f  C  Steven  Young 
Adviser:  Professor  Thomas  W.  Butler 


Freezing  of  water  in  copper  pipes  is  a  well  known- 
phenomenon.  In  order  to  be  able  to  carefully  study 
the  interaction  of  the  water-to-solid  phase  change  and 
effects  due  to  the  elastic-plastic  copper  '  container  ", 
experimental  apparatus  was  assembled  which  consisted 
of:  a.  20  gallon  water-ethylene  glycol  bath,  b. 
refrigeration  coil  in  the  water  to  gradually  and 
uniformly  decrease  the  temperature,  c.  mixing  ap¬ 
paratus,  d.  6-inch  long,  1 :  diameter,  copper  pipe 
specimens  with  valves  on  both  ends,  and  with 
resistance  strain  gauges,  e.  temperature  monitoring 
and  controlling  apparatus,  and  f.  strain  and 
temperature  recording  apparatus. 

Due  to  the  effects  of  pressure  on  phase  changes  in 
water,  when  distilled  water  in  a  closed  volume  is  cooled. 


freezing  does  not  take  place  at  0  C.  Increased  pressure 
causes  a  decrease  in  freezing  point.  The  exact  change  is 
not  simple  to  calculate  because  the  volume  is  not  con¬ 
stant,  since  copper  pipe  is  not  rigid.  Elastic  deformation 
occurs,  as  does  eventual  plastic  deformation,  and  finally, 
rupture. 

In  the  tests  performed,  as  the  temperature  decreased 
below  0  C,  there  was  a  gradual  increase  it:  circumferen¬ 
tial  strain  until  a  temperature  of  -10.2  C  was  reached. 
For  the  parameters  of  these  tests,  the  pressure  (as  in¬ 
dicated  by  the  change  in  circumferential  strain)  increased 
by  about  6,600  psi  very  rapidly  (less  than  1  ;  second). 
Further  decreases  in  temperature  increased  the  pressure  at 
a  rate  of  approximately  12,700  psi  per  C. 


Publications 


GEREMIA.  John  O.,  Professor,  co-author  Analysis  of 
Rammability  Properties  of  Electrical  Cables,  published 
as  Cable  Fire  Studies:  Progress  Report  in  Evaluation  of 
Release  Rate  Apparatus  DTNSRDC-PAS-83  1:  also  in 
/Vorivi Zings  of  the  32nd  International  IVirc  Cubic  Sum 
t’osiwn  November  1983  Cable  Fire  Studies  Using  the 
Ohio  State  University  Filecase  Rate  Apparatus." 

This  report  analyzes  data  taken  according  to  test  plans 
designed  by  the  researcher  and  presented  in  an  earlier 
report.  There  are  tour  independent  and  five  dependent 
variables  to  contend  with.  A  test  plan  ot  27  runs  with 
repetitions  was  devised  and  executed.  The  data  from 
those  tests  vvas  then  analyzed  by  regression  analysis 
and  contour  plots  to  determine:  a.  The  effects  ot  each 
variable  and  their  interactions,  b.  one  equation  ex¬ 
pressing  all  the  above  effects,  c.  an  optimum  operating 
range  for  the  independent  variables,  and  d.  the 
feasibility  of  using  the  tests  devised  for  this  research  as 
a  method  for  setting  standards  for  electrical  cables 
used  on  ships. 

GEREMIA.  John  O..  Professor.  "Stepwise  Regression 
Analysis  of  On-Board  Data  for  Project  LINEAR 
CHAIR  (Ul  Report  on  Linear  Chair  Test  Results," 

Report  DTNSRDC  S-PAS-82-33  (SECRET). 

Confidential  Report 

GRANGER,  Robert  A..  Professor.  "A  Problem  with 
Modified  Mathieu  Functions  in  Unsteady  Subsonic 
Compressible  Aerodynamics,"  Division  of  Engineering 
and  Weapons  Report  EW-10-83,  1983. 

In  analyzing  the  behavior  of  oscillating  wings  by  ap¬ 
plication  of  small  disturbance  theory,  one  of  the  most 
difficult  and  challenging  areas  lies  in  the  very  high 
subsonic  compressible  range.  Two  general  methods  of 
analysis  have  been  used.  The  first  and  earliest  was 
proposed  by  Possio,  who  used  collocation  methods  to 
treat  the  integral  equation  for  the  intensity  distribution 
of  acceleration  potential  doublets.  Subsequently, 
numerous  authors  have  extended  Possio's  work  to  a 
high  degree  ot  sophistication.  Detailed  references  and 
a  survey  of  results  may  be  found  in  the  monograph 
by  Tijdeman  and  Destuvnder. 

The  second  method  consists  ot  transforming  the 
nonlinear  differential  equation  tor  the  velocity  poten¬ 
tial  into  elliptical  coordinates  and  expanding  the  solu¬ 
tion  as  an  infinite  series  ot  Mathieu  functions. 


Investigators  following  this  method  were  first  Reissner 
and  Sherman,  followed  b"  Haskind  Reissner, 
Timman,  van  de  Yooren  and  Greidanus.  and 
Williams. 

In  formulating  the  present  unsteady  compressible 
flow  problem  tor  oscillating  wings  with  thickness 
consideration  has  to  be  given  to  the  method  ot 
calculation  ,  be  it  finite-differencing,  semi-empiric ai, 
integro-ditterential.  or  mixed.  For  example,  a  number 
ot  investigators,  such  as  Traci  et  al.  and  Weathcrili  et 
al,  experienced  concergence  difficulties  at  moderate 
reduced  frequencies  using  specific  finite  ditterencing 
schemes;  possibly  a  natural  consequence  ot  their 
equations  being  the  homogeneous  Helmoholtz  equa¬ 
tion.  Their  equations  resulted  from  the  use  ot  a 
linearized  transonic  flow  equation.  Hoping  to  avoid 
this  problem,  the  researcher  commenced  the  analysis 
with  the  nonlinear  transonic  flow  equation.  An  ex¬ 
plicit  solution  ot  the  boundary  value  problem  tor  the 
velocity  potential  was  obtained  by  the  use  ol  a 
suitable  curvilinear  coordinate  transformation,  and  an 
explicit  solution  was  obtained  in  terms  ol  Mathieu 
functions.  In  developing  the  subject  ot  this  paper,  the 
analysis  was  confined  tor  sake  ot  brevity  to  the  two- 
dimensional  case  ot  a  nearly  planar  body  in  transonic 
flow,  even  it  has  been  developed  and  applied  to  three- 
dimensional  oscillating  wings. 

GRANGER,  Robert  A.,  Professor,  On  a  Geophysical 
Inviscid  Vortex,"  Quarterly  of  App/ti'if  Mutheniatie- 
(October  1982).  33°-346. 

An  inviscid  vortex  rotating  in  a  stratified  environment 
is  investigated.  The  equations  ot  linear  momentum  in 
combination  with  the  conservation  ot  energy  are 
developed,  when  the  centerline  vorticity  and  the 
temperature  are  assumed  functions  ot  altitude. 
Experimental  results  of  Granger  were  used  tor  the 
centerline  vorticity  distribution.  The  type  of 
geophysical  inviscid  vortex  treated  in  this  note  is 
dictated  by  the  type  ol  distribution  one  uses  to  describe 
the  potential  temperatures,  and  this  is  largely  governed 
by  the  range  in  altitude  one  wishes  to  consider.  For 
certain  weak  strength  dust  devils,  one  might  be  in¬ 
terested  in  elevation  less  than  10  km  such  that  the  lapse 
rate  is  greater  than  adiabatic.  Furthermore.  Lilly's  ex¬ 
pression  tor  the  normalized  temperature  ;s  used  lor  the 
temperature  distribution  with  elevation. 
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HASSON,  Dennis  F.,  Associate  Professor,  Advanced 
Processing  Methods  for  Titanium,  '  co-editor  Pro¬ 
ceedings  of  a  symposium  sponsored  by  the  Titanium 
and  Physical  Metallurgy  Committees  of  the 
Metallurgical  Society  of  AIME,  Louisville,  Kentucky, 
13-15  October  1981 

Titanium  and  its  alloys  have  attractive  design  proper¬ 
ties,  such  as,  (1)  high  strength-to-weight  ratio  over  a 
wide  range  of  temperature,  and  (2)  corrosion 
resistance,  especially  in  seawater  environments.  Initial 
high  cost  and  sometimes  availability,  however,  have 
limited  its  use.  Associated  with  cost  and  availability  is 
tabricability.  Improved  fabrication  methods  could 
result  in  reduced  scrap  losses  and  fabrication  time, 
and  thus  reduced  cost  and  increased  availability. 

This  symposium  Proceedings  addresses  the  goal  of 
improved  tabricability  with  topics  on  forming, 
casting,  welding,  and  machining.  The  authors  repre¬ 
sent  a  cross  section  of  industry  and  academia.  The  in¬ 
formation  in  their  papers  provides  the  reader  with 
process  details  and  consequent  properties  for  design  in 
the  aerospace,  chemical,  and  hydrospace  industries  for 
assessing  the  practicality  of  selecting  titanium  and  its 
alloys  for  their  applications.  The  Proceedings  should 
be  useful  to  researchers  to  determine  the  state-of-the- 
art,  and  where  new  research  and  development  efforts 
are  required  to  improve  the  cost  and  availability  of 
titanium,  especially  through  improved  fabrication 
methods. 

Specifically,  the  Proceedings  show  the  oppor¬ 
tunities  to  fabricate  near-net-shape  by  isothermal  forg¬ 
ing,  powder  metallurgy,  and  superplastic  forming. 
Diffusion  bonding  is  also  discussed.  Also  in  terms  of 
near-net-shape  is  centrifugal  casting  and  hot  isostatic 
pressing.  Laser  welding  is  shown  to  be  a  definite 
possibility  for  improvement  in  welding  processes,  and 
results  on  gas  metal  are  presented.  The  papers  on 
machining,  a  topic  not  given  enough  emphasis  by  The 
Metallurgical  Society  of  AIME,  show  the  difficulties  in 
machining  titanium  and  its  alloys,  especially  with 
regards  to  slow  cutting  rates  and  cutting  tool  prob¬ 
lems.  The  papers,  nevertheless,  provide  an  excellent 
insight  to  solutions  to  these  problems,  and  represent  a 
major  contribution  to  the  intent  of  improved 
fabricability,  the  goal  of  this  volume. 


HASSON,  Dennis  F.,  Associate  Professor  co-author. 

Stress  Corrosion  Cracking  in  Depleted  Uranium-Z 
w  o  Molybdenum  Alloy  Penetrators ",  Proceeding-  of 
the  1W0  Tri-Service  Conference  on  Corto-ion  Air 
Force  Wright  Aeronautical  Laboratories,  Wright- 
Patterson  Air  Force  Base,  Ohio,  Report  AFWAL- 
TR81-401T  Volume  II  (November  |Q80),  pp.  123-102. 

High  kinetic  energy  rounds  are  required  for  a  variety 
of  defense  systems,  and  dense  uranium  alloys  are  well 
suited  for  this  application.  A  problem  area  involves 
storage  of  the  rounds  for  extended  periods  in  marine 
environments.  Uranium  is  highly  susceptible  to  general 
atmospheric  corrosion  and,  more  critically,  to  stress 
corrosion  cracking  (SCO.  To  date,  coating  schemes 
have  achieved  limited  success  in  alleviating  these  prob¬ 
lems.  In  general,  alloying  of  uranium  with  elements 
such  as  molybdenum  tends  to  improve  resistance  to 
uniform  corrosion  but  results  in  a  multi-phased  struc¬ 
ture  and  high  SCC  susceptibility. 

Stress  corrosion  cracking  in  alloys  in  salt-laden, 
moist  air  environments  has  been  studied  by  cantilever 
beam  testing.  Crack  growth  kinetics  were  continuous¬ 
ly  monitored  during  the  test.  Threshold  stress  intensity 
values  for  SCC,  K|s<c,  range  from,  24.4  MPa.m1 2  to 
15.6  MPa.m'  2  for  DU-3/4  Ti  and  DU-Quint,  respec¬ 
tively.  Values  for  U-2Mo  in  two  heat  treated  condi¬ 
tions  were  slightly  less  than  the  DU-3/4  Ti  threshold. 
Data  are  presented  in  a  'safe  zone”  plot  of  flaw  size 
vs.  stress.  Fractographic  investigations  by  SEM  re¬ 
vealed  mixed  fracture  modes  with  both  transgranular 
and  intergranular  fracture  occurring. 

The  SCC  failure  mechanism  is  caused  by  the  conjoint 
action  of  localized  stress  and  a  corrosive  medium.  Earlier 
work  has  shown  that  crack  propagation  is  rapid  in 
U-2Mo.  Presently,  rounds  are  produced  by  hot  rolling 
and  grinding  of  U-2Mo  bar  or  rod  stock.  Stress  corrosion 
cracking  in  penetrators  fabricated  in  this  way  has  been 
reported  during  long-term  exposures  to  humid  air. 
Cracking  was  linked  to  the  presence  of  residual  stresses 
and  oxycarbon-nitride  inclusions  in  the  material.  These 
inclusions  provide  regions  of  stress  concentration  and 
localized  corrosive  attack  which  serve  as  sites  for  crack 
initiation.  Tensile  stresses  are  necessary  for  crack  pro¬ 
pagation  and  these  may  result  from  corrosion  product 
wedging  and/or  residual  tensile  stress  produced  during 
fabrication  of  the  round.  Since  o-uranium  is  very 
anisotropic  mechanically,  some  internal  stress  always  re¬ 
mains  locked  into  any  polycrystailine  part  even  after 
"stress  relief  heat  treatments. 
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HASSON,  Dennis  F..  Associate  Professor,  co-author. 

Flat,  Horizontal,  Vertical,  and  Overhead  Position 
Welding  of  Thick  Ti-6AL-2Cb-lTa-0.8Mo  Alloy, 

David  W.  Taylor  Naval  Ship  Research  and  Develop¬ 
ment  Center  Report  C-SME-80  31,  May  1982 

Ti-6Al-2Cb-lTa-0.8  Mo  weldments  were  fabricated  in 
each  of  the  flat,  horizontal,  vertical,  and  overhead 
positions.  The  gas-metal-arc  spray  welding  process 
was  used  in  the  flat,  horizontal,  and  overhead  posi¬ 
tions,  while  the  gas-metal-arc  spray  welding  pulsed- 
current  process  was  used  in  the  vertical  position. 
Chemical  analyses,  compressive  strength  tests,  Charpy 
V-notch  impact  toughness  tests,  5  8-inch  dynamic  tear 
tests,  hardness  tests,  and  metallographic  examination 
were  used  to  determine  the  effects  of  welding  position, 
welding  process,  and  stress  relief  on  the  weldment 
properties.  Weld  position  and  the  stress-relief  heat 
treatment  had  no  effect  on  weld  metal  chemistry, 
weldability  as  measured  by  the  6T-180  bend  test, 
hardness,  and  0.2%  offset  compressive  and  tensile 
yield  strength,  and  ultimate  tensile  strength.  Stress- 
relief  results  in  a  coarsening  of  the  alpha  platelets  and 
disappearance  of  the  macroscopically  visible 
thermally-affected  zone  in  the  weld  metal  from  all 
welding  positions. 

Some  of  the  specimens  from  the  vertical  position 
weldment  in  both  the  as-welded  and  stress-relieved 
condition  did  not  meet  tensile  ductility  and  toughness 
requirements.  SEM  fractography  indicated  that  the 
low  values  for  the  Charpy  V-notch  and  dynamic  tear 
tests  in  these  weldmenis  seem  to  be  associated  with 
fracture  along  step-like  features  about  the  size  of  the 
columnar  grains. 

Specimens  fabricated  in  all  welding  positions  ex¬ 
hibited  good  fracture  toughness,  as  indicated  by 
results  of  ETT  evaluation. 

HASSON,  Dennis  F..  Associate  Professor,  co-author, 
"Stress-Relief  Embrittlement  of  HY-100  Steel  Cast  and 
Rolled  Plate  Materials."  David  W.  Taylor  Naval  Ship 
Research  and  Development  Center  Report  SME-82/97, 
February  1983. 


impurity  element  content  of  the  cast  materials  and 
susceptibility  to  embrittlement.  HY-100  rolled  plate 
material  is  more  resistant  to  stress-reliel  embrittlement 
than  the  cast  material.  Although  the  impact  energy  tran¬ 
sition  temperature  of  the  rolled  plate  was  increased 
slightly,  there  was  no  evidence  of  intergranular  fracture, 
and  the  material  met  specification  impact  energy'  re¬ 
quirements  even  after  prolonged  stress  relief  treatment. 
The  superior  resistance  of  the  rolled  place  material  was 
not  attributable  to  differences  in  austenite  grain  size  or 
tramp  and  impurity  element  content.  Rather,  the  im¬ 
proved  embrittlement  resistance  appeared  to  be  due  to 
differences  in  manganese  and  silicon  content,  thermo- 
mechanical  working,  and  microstructure  compared  to 
cast  material. 

HASSON,  Dennis  F..  Associate  Professor,  co-author, 
"Corrosion  Fatigue  of  SiC  AL  Metal  Matrix  Composites 
in  Salt  Ladened  Moist  Air,"  in  Strength  of  Metals  aiul 
Alloys.  Edited  by  R.C.  Gitkins,  Sixth  International  Con¬ 
ference  on  the  Strength  of  Metals  and  Alloys, 
Melbourne,  Australia,  Volume  2,  August  1982,  pp. 
859-865. 

Corrosion  fatigue  behavior  of  whisker  reinforced  and 
particulate  reinforced  forced  SiC  6061 -T-6  composites 
has  been  measured  in  lab  air  and  in  moist  salt-ladened 
air.  The  results  are  compared  with  the  corrosion  fatigue 
behavior  of  wrought  6061-T6  in  the  same  environment. 
In  all  cases,  the  salt-ladened  moist  air  environment 
degrades  the  fatigue  properties  of  the  materials.  Fatigue 
properties  of  the  composites  are,  however,  competitive 
with,  or  better  than,  those  of  the  6061-T6  while  at  the 
same  time  achieving  improved  Young  s  modulus. 

JOYCE,  James  A.,  Associate  Professor,  "Static  and 
Dynamic  J-R  Curve  Testing  of  A533B  Steel  Using  the 
Key  Curve  Analysis  Technique,"  Fracture  Mechanics: 
Fourteenth  Symposium  ASTM  STP  791.  J.C.  Lewis  and 
G.  Sines.  Eds.,  American  Society  for  Testing  and 
Materials,  Vol.  I,  pp.  543-560,  1983. 


An  investigation  was  conducted  to  determine  the  stress- 
relief  embrittlement  characteristics  of  HY-100  heat 
treatments.  Charpy  V-notch  impact  energy  testing  and 
metallography  on  three  cast  materials  and  one  rolled 
plate  are  presented.  It  was  found  that  the  HY-100  cast 
materials  are  highly  susceptible  to  embrittlement  during 
stress-relief  heat  treatment  in  the  temperature  range  of 
950  F  to  1 100  F.  There  was  no  single  temperature  at 
which  stress-relief  embrittlement  was  most  rapid.  Suscep¬ 


tibility  to  stress-relief  embrittlement  of  the  cast  material 
appeared  to  increase  with  nickel  content  There  was  no 
correlation  between  austenite  grain  size  or  tramp  and 


Elastic-plastic  J-R  curves  were  obtained  for  compact 
specimens  of  A533B-02  plate  tested  at  average  load  point 
velocities  of  2.5  x  10"*  m  'min  and  0.25  m  s  directly  from 
the  load  displacement  record  using  a  key  curve  analysis 
technique.  The  slow  velocity  results  compare  well  with 
J-R  curves  obtained  on  the  identical  specimens  using  an 
unloading  compliance  technique.  The  key  curve  method 
is  shown  to  accurately  predict  the  extent  of  crack  exten¬ 
sion.  The  J-R  curves  obtained  from  the  high  speed 
loading  are  shown  to  be  elevated  with  respect  to  the 
slow  test  results  in  both  the  initial  I(i  and  the  tearing 
modulus  T  by  Irom  50  to  100  percent. 


M  E  (.HANK  A  I  l\( .  I  N  I  fc  KIM. 


JOYCE,  lames  A,,  Associate  Professor.  Instability 
Testing  of  Compact  and  Pipe  Specimen's  Utilizing  a 
Test  System  Made  Compliant  by  Computer  Control, 

Division  of  Engineering  and  Technology,  Office  of 
Nuclear  Regulatory  Research,  U.S.  Nuclear  Regulatory 
Commission,  Washington  D.C..  Technical  Report 
NUREC  CR-2257.  March  1082. 

The  aim  of  this  report  is  to  demonstrate  that  a  com¬ 
puter  controlled  test  machine  can  replace  a  test 
machine  made  compliant  by  a  mechanical  spring  tor 
tearing  instability  testing  of  simple  compact  and 
cracked  pipe  geometries.  The  results  show  that  though 
the  computerized  system  utilized  here  is  slower  than 
the  spring  machine,  this  is  not  a  serious  drawback  tor 
structural  materials  with  low  to  moderate  rate- 
dependence.  The  "inertia  tree  "  response  ot  the  com¬ 
puterized  system  is  in  tact  a  positive  teature  tor  study¬ 
ing  tearing  instability  arrest  and  promises  to  be  very 
usetul  in  further  studies  in  that  area. 

JOYCE,  lames  A.,  Associate  Professor,  co-author, 
LAperimental  Investigation  of  Tearing  Instability 
Phenomena  for  Structural  Materials,"  Division  of 
Engineering  Technology.  Office  of  Nuclear  Regulatory 
Research.  U.S.  Nuclear  Regulatory  Commission, 
Washington.  D.C.,  Technical  Report 
NUREG  CR-2570.  Revised  1  August  1982. 

The  objective  ot  this  investigation  was  to  extend  the 
range  ot  tearing  instability  validation  experiments 
utilizing  the  compact  specimen  to  include  high 
toughness  alloys,  l-lntegral  of  ASTM  A106;  ASTM 
A516:  Grade  70;  ASTM  A533;  HY-80;  and  HY-130 
steels  were  performed  in  a  variable  compliant 
screwdriven  test  machine.  Results  were  analyzed  with 
respect  to  the  materials  J,-R  curves  and  various  models 
of  T  |llld  for  the  compact  specimen.  Tearing  instabil¬ 
ity  theory  was  validated  for  these  high  toughness 
materials.  For  these  cases  of  highly  curved  J,  K  curves, 
it  was  shown  that  the  actual  value  of  T  ,  ,  at  the 

point  of  instability  should  be  employed  rather  than 
the  average  Tmiuni|  value.  The  T  ,ltJ  analysis  of  Paris 
coworkers  applied  to  the  compact  specimen  appears  to 
be  nonconservative  in  predicting  the  point  of  instabil¬ 
ity,  whereas,  the  T  |tt.j  analysis  of  Ernst  and 
coworkers  appears  to  be  accurate,  requiring  precision 
beyond  that  displayed  in  this  program.  The  generaliz¬ 
ed  Paris  analysis  applied  to  the  compact  specimen  and 
evaluated  at  maximum  load  was  most  consistent  in 
predicting  instability. 

I.OPARDO.  Vincent  I.,  Professor,  and  Eugene  I.. 
KEATING,  Associate  Professor.  "Computer  Simula¬ 
tion  of  Regenerative  Cycles  for  Energy  Conservation, 
Proceedings  of  tlw  AMSE  Conference.  Bermuda.  28 
February  -  3  March  1983. 


This  paper  demonstrates  the  use  ot  an  interactive 
computer  simulation  program  in  teaching  the  in¬ 
tricacies  ot  power  plant  design  and  analysis.  The  pro¬ 
gram  allows  rapid  analy  sis  ot  regenerative  steam 
power  plant  tor  maximum  performance.  The  concepts 
ot  first  law  thermal  efficiency  and  second  law  c\- 
ergetic  ettectiveness  are  used  to  determine  it,  when, 
and  where  to  place  teed  water  heaters. 

LU,  Yeh  P..  Y'isiting  Research  Prolessor,  co-author. 

Noise  Transmission  in  Submarine  Structures.  Phase  I 
Mechanical  impedance  Survey  of  a  One-Third  Scale 
Model  SSN  637  Engine  Room  Compartment.  David 
W.  Taylor  Naval  Ship  Research  and  Development 
Center  Report  C-PAS-82-13  September  1°82  (Con¬ 
fidential). 

This  is  the  first  in  a  series  ot  reports  dealing  with  the 
experimental  data  measuring  the  dynamic  responses  ot 
a  one-third  scale  model  ot  a  SSN  637  engine-room 
compartment,  including  the  main  seawater  system. 
This  report  presents  the  results  of  Phase  I  ot  the  ex¬ 
perimental  program.  The  model  configuration  for  this 
phase  includes  the  hull,  the  main  seawater  pump  foun¬ 
dation.  condenser  mock-ups,  condenser  foundation, 
main  seawater  suction  and  discharge  valves  but  not 
the  pumps  or  piping  system.  The  excitation  is  applied 
at  selected  locations  by  an  electromagnetic  shaker 
driven  by  a  random  noise  generator.  The  driving 
point  components,  hull,  and  frames  are  presented. 

LU,  Yeh  P.,  Visiting  Research  Professor,  co-author, 

"Mechanical  Impedances  of  the  One-Third  Scale 
Model  of  SSN  637  Engine  Room  Compartment 
without  Piping  System,"  David  W.  Taylor  Naval  Ship 
Research  and  Development  Center  Report  82  103 
(C2196  82)  November  1982  (Confidential). 

Analytical  and  experimental  results  ot  the  driving  point 
mechanical  impedances  and  transfer  impedances  ot  the 
one-third  scale  model  of  the  in-air  SSN  637  engine-room 
compartment  are  presented  and  discussed.  The  model 
structural  configuration  includes  the  hull,  main  seawater 
pump  foundation,  condenser  mock-ups,  condenser  foun¬ 
dation.  and  main  seawater  suction  and  discharge  valves, 
but  not  the  pump  mock-ups  or  piping  system.  The  ex¬ 
citation  is  applied  at  selected  locations  by  an  electro¬ 
magnetic  shaker  driven  by  a  random  noise  generator.  A 
finite  element  mathematical  model  for  this  structural  con¬ 
figuration  is  developed,  and  analytical  solutions  are 
determined  and  compared  with  the  corresponding  ex¬ 
perimental  data.  The  predictions  follow  the  general 
trends  of  the  experimental  data  except  for  the  condenser 
and  its  foundation.  Because  structural  damping  is  ignored 
in  the  analysis,  the  predictions  are  more  oscillatory  than 
the  experimental  data. 
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LU,  Yeh  P.,  Visiting  Research  Professor,  co-author, 

"Noise  Transmission  in  Submarine  Structures.  Phases 
11  and  Ill.  Mechanical  Impedance  Survey  of  a  One- 
Third  Scale  Model  SSN  637  Engine  Room  Compart¬ 
ment  with  Main  Seawater  Piping  System,"  David  W. 
Taylor  Naval  Ship  Research  and  Development  Center 
Report  C-PAS-82-44  (Confidential). 

This  is  the  second  in  a  series  of  reports  dealing  with 
the  experimental  data  measuring  the  dynamic 
responses  of  a  one-third  scale  model  of  a  SSN  637 
class  engine  room  compartment  including  the  main 
seawater  system.  This  report  presents  the  results  of 
phases  2  and  3  of  the  experimental  program.  The 
model  configuration  for  these  phases  includes  the  hull, 
the  main  seawater  piping  system  with  and  without 
water,  the  main  seawater  pump  foundation,  condenser 
mockups,  pump  mockups,  condenser  foundation, 
main  seawater  suction  and  discharge  valves.  The  ex¬ 
citation  is  applied  at  selected  locations  by  an  elec¬ 
tromagnetic  starter  driven  by  a  random  noise 
generator.  The  driving  point  and  transfer  mechanical 
impedances  on  major  components,  hull,  frames,  as 
well  as  piping  are  presented.  In  addition,  sound 
pressure  ratios  are  presented  for  several  response 
points  on  the  water-filled  piping  system. 

LU.  Yeh  P.,  Visiting  Research  Professor,  co-author, 

"Mechanical  Impedances  of  One-Third  Scale  Model  of 
SSN  637  Engine  Room  Compartment  with  Unwetted 
Main  Sea  Water  Piping  System,"  David  W.  Taylor 
Naval  Ship  Research  and  Development  Center  Report 
(Confidential). 

Analytical  and  experimental  results  of  the  driving 
point  mechanical  impedances  and  transfer  impedances 
of  the  one-third  scale  model  of  the  in-air  SSN  637 
engine-room  compartment  are  presented  and  dis¬ 
cussed.  The  model  structural  configuration  includes 
the  hull,  main  seawater  pump  foundation,  condenser 
mock-ups,  condenser  foundation,  main  seawater  suc¬ 
tion  and  discharge  valves,  pump  mock-ups,  and 
unwetted  main  sea  water  piping  system.  The  excita¬ 
tion  is  applied  at  selected  locations  by  an  elec¬ 
tromagnetic  shaker  driven  by  a  random  noise 
generator.  A  finite  element  mathematical  model  for 
this  structural  configuration  is  developed,  and 
analytical  solutions  are  determined  and  compared  with 
the  corresponding  experimental  data.  The  predictions 
follow  the  general  generator.  A  finite  element 
mathematical  model  for  this  structural  configuration  is 
developed,  and  analytical  solutions  are  determined 
and  compared  with  the  corresponding  experimental 
data.  The  predictions  follow  the  general  trends  of  the 
experimental  data  except  for  the  condenser  and  its 
foundation.  Because  structural  damping  is  ignored  in 
the  analysis,  the  predictions  are  more  oscillatory  than 
the  experimental  data. 


MACKNEY,  Michael  D.  A  .  Lieutenant  Commander 
Royal  Navy.  Numerical  and  Experimental  Stress 
Analysis  Studies  of  Thin-Walled  Oblate  and  Prolate 
Hemispheroidal  Domes  and  Panel  Structures  for  Sonar 

Systems."  ProciVi/iug-.  of  the  Intel imtioinil  Coitfereitee 
oil  Computational  Metlioil-  ami  Expeimtental 
Measurement*  Washington.  D.C..  lulv  1^82.  pp. 
487-500. 

As  part  of  a  total  study  anil  design  of  new  sonar 
systems  a  major  program  of  numerical  and  experimen¬ 
tal  work  was  undertaken. 

Because  the  work  required  both  fundamental 
research  and  extensive  experimentation  the  program 
was  divided  into  major  areas.  This  paper  reflects  two 
of  those  areas,  that  of  the  structural  analysis  of  domes 
under  hydrodynamic  conditions  and  the  behavior  of 
domes  under  simulated  hydrodynamic  loading.  A  full- 
scale  study  of  domes  and  panels  under  service  condi¬ 
tions  has  yet  to  be  implemented. 

The  initial  study  concerned  simplified  configura¬ 
tions  at  approximately  one-fiftieth  scale.  This  program 
simplified  the  problems  and  allowed  effort  to  be  con¬ 
centrated  on  the  specific  structural  behavior  of  a  series 
of  oblate  and  prolate  hemispheroidal  domes.  The  ef¬ 
fects  of  shapes  and  thickness  on  the  static  strength  and 
deformation  were  established  both  from  experimental 
and  numerical  studies.  A  new  simple  axisymmetric 
ring  finite  element  was  formulated  and  used  to  com¬ 
pute  deformation,  stress  levels,  instability  pressure  and 
some  natural  frequencies  and  the  results  obtained 
under  hydrostatic  loading  conditions  were  compared 
with  those  obtained  from  a  series  of  instrumented 
oblate  and  prolate  hemispheroidal  domes  tested  in  a 
small  pressure  chamber.  The  behaviors  of  such  domes 
were  described  in  terms  of  a  newly  defined  shape  fac¬ 
tor,  which  allowed  all  domes  to  be  characterized 
within  the  range  -1  to  +1. 

In  the  numerical  program  of  work,  hydrodynamic 
loadings  were  applied  to  the  thin-walled  shells  and 
significant  differences  in  shell  behavior  were  noted 
between  hydrostatic  and  hydrodynamic  cases.  A  ma¬ 
jor  cause  of  the  difference  in  behavior,  particularly  the 
amount  of  axial  deformation  at  the  center  of  the  dome 
is  attributed  to  the  relatively  unloaded  flank  regions  of 
the  domes  under  hydrodynamic  loading. 

Although  the  hydrodynamic  loads  were  numeri¬ 
cally  generated,  a  smaller  experimental  program  was 
undertaken,  and  the  pressures  obtained  from  models 
fitted  with  surface  pressure  sensing  compared  well 
with  the  numerical  results. 

The  second  area  of  the  work  examined  "likely  con¬ 
figurations,"  that  is  particular  domes  and  panels  which 
contain  less  simplification  and  more  of  the  complex¬ 
ities  present  in  the  "Final  Configurations."  Such  major 
differences  as  the  material  characteristics  and  the 
hydrodynamic  loading,  other  than  axisymmetric,  were 
considered. 


MECHANICAL  ENGINEERING 


The  experimental  requirements  of  this  phase  of  the 
work  required  design,  development,  and  commission¬ 
ing  of  major  experimental  facilities  Computer-based 
data  acquisition  systems,  linked  directly  to  the 
computer-controlled  loading  system,  were  used  to 
simulate  hydrodynamic  loads. 

Sophisticated  software  was  also  written  to  establish 
an  advanced  structural  testing  facility  which  had  ease 
of  use  and  setting  up,  as  well  as  fast  generation  of 
report  form  data  as  its  important  advantages. 

A  flat  panel  facility,  initially  required  in  the 
evaluation  of  the  simulation  technique,  which  model¬ 
led  distributed  pressures  as  discrete  step  increments, 
provided  the  required  lead  in  to  a  cylindrically  curved 
panel  facility  necessary  to  evaluate  the  performance  of 
thin  glass  reinforced  plastic  panels. 

When  stability  performance  is  being  evaluated,  the 
importance  of  the  correct  boundary  conditions,  both 
experimentally  and  numerically,  is  not  to  be  over¬ 
looked. 


READ,  Kenneth  F.,  Assistant  Professor,  co-author, 
“Surprising  Energy  Efficiency  of  the  OTEC  Power 
Plant"  Proceedings  of  International  Power  Electronics 
Conference.  JIEE,  Tokyo,  Japan,  27-31  March  1983. 

Ocean  Thermal  Energy  Conversion  (OTEC)  into  elec¬ 
trical  utility  power  is  a  highly  attractive  energy 
management  concept  which  can  supplement  nuclear 
and  fossil  fuel  power.  Utility  grade  power  is  generated 
in  a  three-stage  process  in  which  stored  heat  is  con¬ 
verted  into  thermal  energy,  and  this  into  mechanical 
energy  and  finally  into  electricity.  The  subtleties  of 
this  three-stage  conversion  process  have  lent 
themselves  to  many  misunderstandings  in  regard  to 
the  effectiveness  of  an  OTEC  power  plant  which  this 
paper  attempts  to  resolve. 


WU,  Chih,  Professor,  “Teaching  Mixed-Refrigerants 
Cycles  by  Computer  Simulation,"  Proceedings  of  the 
1982  International  Modelling  and  Simulation  Con¬ 
ference.  Paris,  France,  1-3  iuly  1982,  pp.  130-132. 

This  paper  provides  a  pilot  interactive  computer 
simulation  program  for  teaching  midshipmen  to 
analyze  and  optimize  a  mixed-refrigerants  cycle 
without  experimenting  on  the  real  refrigeration 
system.  The  program  allows  fast  and  convenient 
modelling  of  a  refrigeration  system  with  several 
parameters.  Typical  usages  include  parametric  evalua¬ 
tion.  identification,  and  performance  analysis. 


WU,  Chih,  Professor,  “A  Stochastic  Finite  Element 
Formulation  for  Thin  Lubrication  and  Gap  Heat  Con¬ 
duction.  Proceedings  of  at  the  International  Con¬ 
ference  on  Finite  Elements  Methods.  Shanghai.  China. 
2-6  August  1982. 


As  two  rough  surfaces  approach  each  other,  the  in 
surface  asperities  begin  to  contact  at  a  discrete  number 
of  points.  The  real  contact  area  increases  as  the  ap¬ 
plied  load  increases.  The  degree  of  contact,  which  is  a 
strong  function  of  the  number  and  nature  of  surface 
asperities,  has  a  significant  influence  on  the  heat  con¬ 
duction  behavior  across  the  contacting  gap  and  on  the 
carrying  capacity  of  a  lubricated  bearing. 

This  paper  presents  a  stochastic  finite  element  for¬ 
mulation  in  which  effects  due  to  the  interference  of 
asperities  are  included  in  the  form  of  a  truncated 
probability  density  function.  The  conventional  heat 
conduction  equation  and  Reynold's  equation  are 
modified.  The  work  introduces  the  finite  element 
method  into  the  realm  of  stochastic  processes,  and 
may  help  to  resolve  such  problems  as  gap  heat  con¬ 
duction  and  film  lubrication,  where  discrete 
microscopic  effects  cannot  be  ignored  and  where  using 
each  finite  element  as  a  continuum  fails. 


WU,  Chih,  Professor,  "Modelling  of  a  Calcium  Chloride 
Hexahydrate  Thermal  Energy  Storage  for  Home 
Heating,"  Proceedings  of  the  AMSE  (Association  for  the 
Advancement  of  Modelling  and  Simulation  Techniques 
in  Enterprises)  Conference,  Bermuda,  March  1983. 

Thermal  energy  storage  in  chemical  compounds  is  a  con¬ 
cept  under  development  for  home  heating.  Dow 
Chemical  and  Phillips  Petroleum  together  have  produced 
a  calcium  hexahydrate  energy  storage  unit  for  commer¬ 
cial  production.  A  theoretical  simulation  system  analysis 
and  a  model  experiment  of  the  energy  storage  system  in 
a  passive  mode  is  developed  and  presented  in  this  paper. 
The  objective  was  to  determine  the  practicality  and 
feasibility  of  using  this  unit  for  passive  home  heating.  A 
model  3'  2  inches  diameter  and  12  18  inches  long 
cylinder  rod  containing  the  calcium  chloride  hexahydrate 
compound  is  used.  Five  thermal  couples  are  installed  at 
various  positions  on  the  sample.  The  model  is  subjected 
to  repeated  cycling.  Heat  flux  rates  and  temperatures  are 
recorded.  The  desired  characteristics  of  the  model  testing 
are  obtained.  The  results  show  a  low  heat  transfer  rate,  a 
low  discharge  life-time,  poor  volume  to  surface  ratio, 
and  poor  unit  applicability  to  passive  residential  heating 
requirements.  The  finding  is  that  passive  heating  use  of 
calcium  chloride  hexahydrate  thermal  energy  storage 
system  is  expensive  and  not  practical. 


WU,  Chih,  Professor,  An  Innovative  Undergraduate 
Wind  Power  Engineering  Program,"  Journal  ot  Wind 
Engineering  7  (March  1°83L  20-25. 

Wind  power  engineering  is  a  part  ot  an  energy  con¬ 
version  course  which  has  been  developed  as  a  senior 
elective  in  the  Mechanical  Engineering  Department  at 
the  U.S.  Naval  Academy.  The  goal  ol  this  course  is  to 
provide  midshipmen  with  a  technical  knowledge  ol 
wind  power  as  well  as  other  alternative  energy  c  on¬ 
version  systems  to  meet  modern  energy  engineering 
c  hallenges. 
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WU,  Chih,  Professor,  "Mixed-Refrigerants  Cycle 
Analysis,"  Division  of  Engineering  and  Weapons 
Report,  EW-30-82,  July  1982. 

This  report  provides  computer  programs  to  simulate  a 
mixed-refrigerants  cycle.  A  previous  Department  of 
Energy  report  by  Stoecker  is  reviewed  and  documented. 
The  computer  programs  allow  convenient  modelling  of  a 
refrigeration  system  with  various  temperature  reservoirs. 
Typical  usages  include  parametric  evaluation,  identifica¬ 
tion  and  performance  changes. 

Wu,  Chih,  Professor,  "Evaluation  of  Thermodynamic  Pro¬ 
perties  of  A  Non- Azeotropic  Mixed-Refrigerants,"  Division 
of  Engineering  and  Weapons,  EW-31-82,  August  1982. 

Information  about  the  relationships  among  thermo¬ 
dynamic  properties  for  a  non-azeotropic  binary 
refrigerant  in  explicit  mathematical  equations,  in 
graphs,  and  in  tables  has  been  developed.  The  pro¬ 
cedures  and  methods  in  evaluating  these  thermo¬ 
dynamic  values  are  given.  The  substances  included  in 
this  work  are  (R-12,  R-114)  and  (R-22,  R-114). 

WU,  Chih,  Professor,  "On  the  Coefficient  of  Perfor¬ 
mance  of  a  Non-Azeotropic  Mixed-Refrigerants  Vapor 
Cycle,"  Division  of  Engineering  and  Weapons, 
EW-32-82,  September  1982. 

The  coefficient  of  performance  (c.o.p.)  of  a  non- 
azeotropic  mixture-refrigerants  vapor  cycle  is  analyzed 
in  a  general  case.  The  results  show  that  the  c.o.p.  of  a 
mixture-refrigerant  cycle  is  not  always  higher  than  the 
c.o.p.  of  either  component-refrigerant  cycle. 

WU,  Chih,  Professor,  "Parametric  Analysis  of  a 
R12-R114  Mixed-Refrigerants  Refrigeration  Cycle 
Analysis,"  Division  of  Engineering  and  Weapons, 
EW-33-82,  November  1982. 

A  parametric  study  of  a  R-12  and  R-114  mixed- 
refrigerants  cycle  is  made.  Tables  are  generated  from  the 
print-out  of  the  computer  programs,  WU  400  and  WU 
505.  The  program  WU  400  is  written  for  a  mixed- 
refrigerants  cycle  analysis,  and  the  program  WU  505  is 
for  a  single  refrigerant  cycle  analysis.  Parameters  used  in 
this  report  includes  x  (concentration),  Ul  (overall 
evaporator  heat  transfer  coefficient),  U2  (overall  con¬ 
denser  heat  transfer  coefficient),  Ll  (load), 

A(  11  ((evaporator  inlet  cooling  water  temperature), 

A(  19)( condenser  inlet  cooling  water  temperature),  and 
A(20)(condenser  outlet  cooling  temperature).  Parametric 
evaluation  on  the  cycle  performance  changes  such  as 
C.O.P.,  condenser  log  mean  temperature  difference,  con¬ 
denser  overall  heat  transfer  coefficient,  evaporator  log 


mean  temperature  difference,  and  evaporator  overall 
heat  transfer  coefficient,  etc.  are  identified. 


WU,  Chih,  Professor,  "Analysis  of  a  R22-R114  Mixed- 
Refrigerants  Air  Conditioning  System,"  Division  of 
Engineering  and  Weapons  Report,  EW-34-82, 
December  1982. 

A  potential  naval  ship  air  conditioning  system  using  a 
R-22  and  R-114  mixed  refrigerants  is  investigated.  The 
outstanding  thermodynamic  properties  of  R-22  permit 
the  use  of  smaller  equipment  (including  condenser  and 
evaporator)  is  possible  with  similar  refrigerants.  R-114 
is  added  to  R-22  forming  a  mixed-refrigerants  which 
may  have  a  better  COP  than  a  single  R-22  refrigerant 
air  conditioning  system.  The  mixed-refrigerants  air 
conditioning  system  is  especially  attractive  for  naval 
ships  where  both  size  and  high  performance  are  prob¬ 
lems. 


WU,  Chih,  Professor,  "Feasibility  of  Using  a  Vapor 
Lorentz  Cycle  to  Naval  Ship  Applications,"  Division 
of  Engineering  and  Weapons  Report,  EW-6-83, 

January,  1983. 

The  coefficient  of  performance  (COP)  of  an  air  condi¬ 
tioning  system  (chiller)  can  be  increased  by  using  a 
zeotropic  fluid  mixture  in  a  Lorentz  Vapor  Cycle.  The 
zeotropic  mixed-refrigerants  has  a  temperature  varia¬ 
tion  parallel  to  that  of  the  surroundings  fluid  with 
which  the  heat  exchangers  heat  transfer  takes  place 
during  the  evaporation  and  condensation  processes. 
The  zeotropic  mixed-refrigerants  Lorentz  cycle  is  in¬ 
vestigated  theoretically  in  this  paper  and  energy  sav¬ 
ings  of  such  an  air  conditioning  system  is  predicted. 
Potential  application  of  a  zeotropic  Binary  Fluid  mix¬ 
ture  for  naval  ship  air  conditioning  is  also  examined. 

WU,  Chih,  Professor,  "Choice  of  Working  Fluids  for 
Mixed-Refrigerants  Energy  Conversion  Systems,"  Divi¬ 
sion  of  Engineering  and  Weapons  Report,  EW-7-83. 
January  1983. 

Mixed-Refrigerants  air  conditioning  is  a  potential 
energy  saving  process  of  removing  heat  from  space. 
Desirable  mixed-refrigerants  should  possess  physical, 
thermodynamic,  and  chemical  properties  which  permit 
their  efficient  operation  in  air  conditioning  systems.  In 
addition  to  economical  considerations,  there  should  be 
no  danger  to  health  in  case  of  their  escape  due  to 
leaks  or  other  causes  in  an  air  conditioning  system. 
These  physical,  thermodynamic,  chemical, 
economical,  safety  and  specific  properties  are  listed 
and  discussed  in  this  report. 
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WU,  Chih,  Professor,  "Zeotrope  Energy  Conversion," 
Division  of  Engineering  and  Weapons  Report, 
EW-8-83.  February,  1983. 

Fundamental  subject  matter  of  the  zeotropic  mixture 
energy  conversion  systems  are  covered  in  this  paper. 
Basic  concepts  and  theories  are  presented  to  explain 
why  the  zeotrope  heat  engines,  heat  pumps,  and 
refrigerators  have  potentially  better  performance  in 
either  thermal  efficiency  or  coefficient  of  performance 
for  energy  savings  than  conventional  single  working 
fluid  energy  conversion  systems.  An  ideal  zeotrope  is 
defined.  Properties  and  equations  of  zeotropic  mixture 
systems  are  described  and  developed  from  basic 
multicomponent  multiphase  equilibrium  thermo¬ 
dynamics.  Discussion  of  the  use  of  zeotropes  in  heat 
engines,  heat  pumps,  and  refrigerators  are  also  in¬ 
cluded. 


WU,  Chih,  Professor,  "Teaching,  Demonstration,  and 
Research  in  Power  Engineering  Wind  Energy  at  the 
U.S.  Naval  Academy,"  Proceeding  of  the  1983  ASEE 
Conference  Troy,  New  York,  19-23  June  1983,  Vol  1, 

pp.  202-206. 

This  paper  describes  the  program  of  teaching, 
demonstration,  and  midshipman  research  on  wind 
power  engineering  in  the  Department  of  Mechanical 
Engineering  at  the  U.S.  Naval  Academy.  The  program 
was  started  at  the  time  of  the  Arab  oil  embargo  in 
1973.  A  need  for  alternative  sources  of  energy  for  the 
Navy  was  recognized,  and  a  program  has  been 
developed  to  help  satisfy  that  need.  Student  research 
on  wind  power  engineering  concepts,  including 
analytical  and  computer  simulation  types;  demonstra¬ 
tion;  measurement;  construction;  and  potential  naval 
applications  are  briefly  reviewed.  Specific  research 
projects  included  in  this  paper,  in  order  of  their 
review,  are  as  follows;  1.  Winco  Model  1222 
Demonstration  and  Measurement:  2.  Thermax  Helius 
Rotor  Demonstration  and  Measurement;  3.  Solor 
Breeze  -  An  Electric  Sailboat;  4.  Vertical  Axis  Wind 
Turbine;  5.  Simulation  and  estimation  of  the  power 
production  of  a  wind  turbine;  6.  Wind-I’owered  Naval 
Cargo  Ships;  7.  Offshore  Naval  Base  Wind  Energy 
Conversion  Assessment;  and  8.  Helicopter,  airplane 
propeller  and  wind  mill  models  testing. 


WU.  Chih,  Professor,  "A  Novel  Dry  Geothermal 
Zeotropic  Power  Plant,"  Proceeding  of  llw  Interna¬ 
tional  Energy  Symposium.  San  Francisco,  California. 
16-18  May  1983. 

A  novel  dry  geothermal  zeotropic  power  plant  is  pro¬ 
posed  and  analyzed  in  this  paper.  Dry  geothermal 
fields,  in  which  no  water  is  present,  are  important 
potential  sources  of  geothermal  energy.  A  heat 
transfer  fluid,  water,  is  injected  into  the  dry  geother¬ 


mal  fields  to  tap  the  thermal  energy  with  a  secondary' 
closed  vapor  power  plant.  The  pressurized  injected  water 
in  the  evaporator  and  cooling  water  in  the  condenser  are 
the  non-constant  temperature  heat  source  and  head  sink 
for  the  secondary  vapor  cycle.  A  zeotrope.  a  mixture  of 
two  or  more  fluids  which  have  different  boiling  points,  is 
proposed  to  be  used  as  the  working  fluid  tor  the  vapor 
cycle.  Due  to  the  special  feature  ot  the  zeotrope,  the 
working  fluid  may  have  a  temperature  variation  well 
matched  and  parallel  to  that  of  the  surrounding  fluid 
with  which  the  heat  transfer  takes  place  during  the 
evaporation  and  condensation  processes.  Improvement 
on  the  efficiency  ot  the  zeotropic  vapor  cycle  is  poten¬ 
tially  possible.  The  zeotropic  vapor  cycle  is  investigated 
theoretically  and  a  greater  power  production  by  the 
geothermal  plant  is  predicted. 


WU,  Chih,  Professor,  "Modelling  and  Simulation  of  a 
Slider  Bearing  with  an  Arbitrary  Curved  Surface," 

Proceedings  of  the  Second  International  Symposium 
on  Applied  Simulation  and  Modelling.  San  Francisco, 
California,  16-19  May  1983. 

A  stochastic  model  for  thin  lubrication,  assuming  that 
the  total  normal  load  applied  to  the  plane  of  the  lubrica¬ 
tion  surfaces  is  carried  partly  by  the  hydrodynamic  ac¬ 
tion  ot  the  lubrication  film  and  partly  by  solid  asperity 
contacts,  is  used  to  simulate  the  pressure  distribution  in  a 
bearing  experiencing  thin  lubrication.  The  stochastic 
model  proposes  a  truncated  normal  distribution  for  the 
surface  roughness  in  the  form  of  ridges  and  valleys  in  the 
direction  of  flow.  The  side  flow  effect  is  neglected.  The 
advantage  of  the  proposed  model  is  allowing  application 
of  the  theoretical  model  to  actual  contacting  surfaces 
with  measurable  roughness  in  a  simple  and  convenient 
way.  A  simulation  method  is  developed  for  computer 
calculating  the  lubricant  pressures.  Although  the 
geometry  treated  and  the  pressure  distribution  obtained 
are  for  a  slider  bearing  with  a  convex  pail  surlace,  the 
simulation  method  could  easily  be  extended  to  other 
curved  surface  shapes  to  study  the  effect  of  the  surface 
curvature  on  load  capacity,  center  of  pressure,  fluid  fric¬ 
tion,  and  drag  which  are  related  directly  to  bearing 
pressure  distribution. 


WU,  Chih,  Professor,  The  Prediction  of  the  Viscosity 
of  Mixed-Refrigerants,"  Division  ot  Engineering  and 
Weapons  Report  EW-17-83,  May,  I°83. 

Based  on  a  microscopic  kinetic  theory  of  gases  and  li¬ 
quids  model,  the  viscosity  of  a  mixed-refrigerants  in 
vapor  and  liquid  states  is  predicted  and  expressed  in 
terms  ot  the  mixture  temperature,  pressure,  com¬ 
ponents  masses,  components  molecular  sizes,  reduced 
temperatures,  intermolecular  potential  function 
characteristics,  mixture  dilfusivity.  and  components 
viscosities. 
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Presentations 


JOYCE,  James  A.,  Associate  Professor,  "Drop  Weight 
J-R  Curve  Testing  Using  the  Key  Curve  Method," 
Commission  on  the  Safety  of  Nuclear  Installations 
(OEPD)  Specialist  Workshop,  Paris,  France,  3 
December  1982, 

MACKNEY,  Michael  D.A.,  Lieutenant  Commander, 
Royal  Navy,  "Numerical  and  Experimental  Stress 
Analysis  Studies  of  Thin-Walled  Oblate  and  Prolate 
Hemishperoidal  Domes  and  Panels  Structures  for 
Sonar  Systems,"  International  Conference  on  Com¬ 
putational  Methods  and  Experimental  Measurements, 
Washington,  D.C.,  July  1982, 

WU,  Chih,  Professor,  "Some  New  Development  in 
Modern  Refrigeration,"  1982  Annual  Meeting  of 
Chinese  Society  of  Refrigeration,  Hunan,  China,  10-13 
August  1982. 


WU,  Chih,  Professor,  Improving  the  Energy  Effec¬ 
tiveness  of  Building  Air  Conditioning  by  the  Applica¬ 
tion  of  Zeotropic  Refrigerants,"  1983  Energy  and 
Engineering  Education  Conference,  Columbus,  Ohio, 
5-8  April  1983. 

WU,  Chih,  Professor,  "Thermodynamic  Analysis  of 
Fluid  Mixture  Energy  Conversion  System,"  Conference 
on  Advanced  Technology,  Bellevue,  Washington, 

21-22  May  1983. 
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Research  in  the  Naval  Systems  Engineer¬ 
ing  Department  continues  to  play  a 
vital  role  in  the  professional  enrichment 
of  both  midshipmen  and  faculty.  Dur¬ 
ing  Academic  Year  1982-1983,  faculty 
members  and  midshipmen  participated  in  numerous 
and  varied  projects  in  the  fields  of  marine  engineer¬ 
ing,  ocean  engineering,  and  naval  architecture. 

A  variety  of  projects  were  undertaken,  both 
funded  and  unfunded.  These  include  faculty 
research  in  the  areas  of  testing  the  USNA  YP 
replacement  model,  heat  transfer  characteristics  of 
the  heat  balanced  internal  combustion  engines, 
seafloor  dynamics,  extreme  wave  generation,  ef¬ 
fects  of  bow  bulb  and  stern  wedge  on  the  FFG-7 
performance,  electrolytic  drag  reduction,  wave 
powered  desalination,  bottom  gradient  analysis  for 
world-wide  landing  beaches,  deck  wetness,  and 
faculty  sponsored  midshipmen  projects  in  the  areas 
of  underwater  navigation  systems,  wave  forces  on 
a  vertical  pile,  underwater  diver  communication 
systems,  submarine  propulsion,  wave  energy  con¬ 
verters,  crevice  corrosion  of  nickel-copper  alloys  in 
seawater,  neutron  spectrometers,  dynamic 
responses  of  offshore  structures,  and  the  develop¬ 
ment  of  theoretical  damaged  ship  stability  calcula¬ 
tions.  Finally,  a  SWATH  unmanned  surveillance 
platform  will  soon  be  available  for  future 
experiments  within  the  Department  and  the  Divi¬ 
sion  at-sea  research. 

Support  for  research  was  found  in  many 
sources,  from  departmental  operating  funds  to 
contracts  and  grants  from  such  diverse  organiza¬ 
tions  as  the  Naval  Academy  Research  Council,  the 
Naval  Sea  Systems  Command,  the  Naval  Civil 
Engineering  Laboratory,  the  U.  S.  Coast  Guard, 
the  Naval  Underwater  Systems  Center,  the  Office 
of  Naval  Research,  and  the  Naval  Surface 
Weapons  Center,  Dahlgren. 
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Sponsored  Research 


Evaluation  of  the  Heat  Transfer  Characteristics 
of  the  Heat  Balanced  Internal  Combustion  Engine 

Researcher:  Lieutenant  Commander  David  A.  Blank.  USN 
Sponsor:  Naval  Ac  ademy  Research  Colnc  ii 


The  primary  objective  of  this  analysis  is  to  numeri¬ 
cally  determine  the  temperature  distribution  and  heat 
transfer  rate  throughout  the  piston  cap  of  the  heat 
balanced  engine  by  bringing  to  bear  on  the  problem 
the  most  recent  developments  in  the  areas  of  computa¬ 
tional  fluid  flow  and  combustion  modeling.  The 


ultimate  intent  ot  the  study  is  two-fold:  111  provide  an 
analytic  basis  tor  cap  piston  design  which  minimizes 
heat  stress  in  the  piston,  and  (2)  increase  overall 
engine  efficiency  through  a  study  ot  the  mechanisms 
causing  regeneration  within  the  thermodynamic  cycle 
of  the  engine. 


Evaluation  of  Proposed  Oceanographic  Configurations 

for  the  108-FT  YP 

Researcher:  Associate  Professor  Howard  a.  Chatilrton 
Sponsor:  Oceanography  Department 


Arrangements  and  stability  studies  were  conducted  for 
the  existing  and  new  procurement  Yard  Patrol  Craft  to 
determine  the  suitability  of  each  craft  for 
oceanographic  research  use.  Results  indicate  that  the 
existing  YP  is  preferable  from  the  standpoint  of 


arrangement  flexibility,  but  that  its  stability 
characteristics  are  unsatisfactory.  The  use  ot  the  new 
procurement  YP's  is  the  subject  of  discussions  between 
the  Oceanography  and  Professional  Development 
Departments. 


The  Resistance  of  a  Systematic  Series  of 
Semiplaning  Transom  Stern  Hulls 

Researcher:  Professor  Roger  H.  Compton 
Sponsor:  Naval  Sea  Systems  Command 


The  results  of  a  model  test  program  involving  a  family 
of  six  systematically  varied  patrol  craft  hullforms  are 
presented  as  a  contribution  to  the  early  stage  design 
data  base  for  low  to  medium  speed,  transom-sterned, 
coastal  patrol  vessels.  Hullform  parameters  that  were 
varied  were  section  shape  (hard  chine  versus  round 
bilge),  length-to-beam  ratio,  displacement-length  ratio. 


and  longitudinal  position  of  the  center  of  gravity. 
Speeds  from  zero  to  that  corresponding  to  a  Froude 
Number  (based  on  waterline  length)  of  0.65  were  in¬ 
vestigated  in  calm  water  conditions.  Measured  ex¬ 
perimental  variables  included  model  speed,  model 
resistance,  and  vertical  altitudinal  changes.  The  results 
are  presented  in  both  graphical  and  numerical  form. 


Wave-Induced  Seafloor  Movement 

Researcher:  Asscxyate  Professor  Thomas  H.  Dawson 
Sponsor:  Oleic  e  of  Naval  Research 


This  project  is  a  continuation  of  seafloor  response  to 
surface  waves  begun  in  Recent  work  has  in¬ 

volved  the  correlation  of  field  measurements  taken  in  a 
soft  deformational  feature  in  the  Gulf  of  Mexico  with 
predictions  from  a  simple  analytical  model.  Results 


were  presented  at  a  research  conference  cm  seafloor 
stability  held  in  Bay  Sainl  Louis  in  October  1°82  In¬ 
dications  are  that  the  soft  feature  sloshes  back  and 
forth  in  a  standing-wave  manner  in  response  to  the 
overhead  waves. 
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Extreme  Wave  Generation 


Researcher:  Processor  Brice  Johnson 
Sponsor:  Navai.  Sea  Systems  Command 


A  micro  computer-based  transient  wave  generation 
technique  has  been  developed  tor  the  Naval  Academy 
towing  tanks.  It  utilizes  a  Tektronix  4051  terminal  and 
a  digital-to-analogue  converter  to  sequence  a 
controlled  frequency  and  amplitude  sweep  of  the  drive 
signal  to  the  wavemaker.  Extreme  waves,  including 
plunging  breakers  in  deep  water,  have  been  used  in 


capsize  tests  in  both  tanks.  Current  research  involves 
attempts  to  characterize  the  important  time  domain 
parameters  in  the  resulting  wave  record.  These 
parameters  are  needed  in  order  to  relate  the 
synthesized  extreme  wave  in  a  towing  tank  to  the 
situations  which  might  produce  extreme  waves  in  the 
open  ocean. 


Effect  of  Bow  Bulb  and  Stern  Wedge 
on  FFG-7  Performance 

Researcher:  Professor  Brucf.  Johnson 
Sponsor:  Navai.  Sea  Systems  Command 


This  study  is  the  start  of  a  5-year  research  program 
concerning  the  effect  of  appendage  shape  on  powering  and 
sonar  performance.  The  initial  study  concerns  the  addition 
of  a  bow  bulb  of  the  "Maestrale  type"  and  a  stem  wedge 
to  the  FFG  class  frigates.  The  stem  wedge  study  was 
completed  by  Ensign  Jim  Righter  and  showed  an  optimum 
wedge  angle.  The  bow  bulb  study  began  in  May. 


Future  plans  include  the  search  tor  a  below-baselinc 
bow  bulb  which  could  also  enclose  a  bow  mounted 
sonar.  It  a  resistance  improvement  resulting  from 
sonar  dome  shape  changes  is  possible,  fuel  economy 
and  or  speed  improvements  should  be  possible. 


Analysis  of  Bottom  Gradient  Data 
for  World  Wide  Landing  Beaches 

Researcher:  Lieutenant  Commander  Alan  W.  Katz.  USN 
Sponsor:  Naval  Civil  Engineering  Laboratory 


The  purpose  of  this  project  is  to  analyze  readily 
available  bottom  gradient  data  on  landing  beaches 
world  wide.  The  accumulative  probability  of 
encountering  the  20-foot  and  50-foot  depth  contours 


within  a  range  of  distances  from  the  shore  will  be 
graphically  presented.  If  information  is  available  on 
bottom  sediment,  similar  graphs  will  be  generated. 


Computer  Simulation  of  Wave  Excited 
Ship  Hull  Deformations 

RESEARCHER:  ASSOCIATE  PROFESSOR  THOMAS  J.  L.ANCAN 
Sponsor:  Naval  Academy  Research  Coi  ncii 

Naval  architects  are  beginning  to  design  ship  These  lines  provide  a  hull  shape  that  can  be  used  to 

structures  with  dynamic  loading  rather  than  with  the  derive  the  structural  properties  ot  the  hull  treated  as  a 

static  methods  of  the  past,  and  future  design  rules  will  girder  and  to  compute  the  fluid  and  weight  forces  on 

incorporate  dynamic  loading  in  their  specifications.  this  hull.  Indeed  scientists  at  the  David  W.  Taylor 

Because  of  existing  computer-aided  design  programs  Naval  Ship  Research  and  Development  Center  have  a 

that  have  been  developed  and  are  presently  being  used  program  for  predicting  a  ship  s  weight  from  a  ship's 

by  members  of  the  Division  of  Engineering  and  lines  and  its  proposed  mission.  This  program  is 

Weapons,  this  division  is  in  a  unique  position  to  make  available  and  would  be  a  major  component  of  the 

a  substantial  contribution  in  this  area  of  naval  structural  dynamic  ship  model  developed  in  the 

architecture.  The  ship  lines  developed  with  the  proposed  research.  A  similar  program  tor  predicting 

existing  programs  can  be  used  as  a  basis  for  a  the  elastic  stiffness  of  the  hull  trom  its  lines  and 

computer  simulation  of  the  hull  dynamics  in  waves.  mission  would  have  to  be  developed. 


Deck  Wetness  Experiments 

Researcher:  Visiting  Research  Professor  Adrian  R.J.M.  Lloyd 
Stonsor:  Naval  Sea  Systems  Command 

Study  is  underway  on  the  effect  of  bow  shape  on  deck  studied  with  the  aid  of  video  recording,  detailed 

wetness  characteristics  in  head  seas.  A  model  of  the  measurements  of  relative  bow  motion,  and  monitoring 

FFG7  will  be  tested  with  a  family  of  seven  alternative  of  impact  pressures  experienced  by  an  array  of 

bow  forms  in  irregular  head  seas  appropriate  to  the  pressure-sensitive  cells  on  the  forecastle. 

North  Atlantic.  The  mechanism  of  wetness  will  be 


Electrolytic  Drag  Reduction 

Researcher:  Professor  Michael  E.  McCormick 
Sponsor:  Naval  Underwater  Systems  Center 

Over  the  past  decade,  experiments  conducted  at  the  as  studied  by  Buevich.  The  analyses  applied  to  full- 

U.  S.  Naval  Academy  have  shown  that  gas  bubbles  scale  ships  predict  significant  drag  reduction  with  a 

created  on  the  submerged  hull  skin  of  a  ship  modicum  of  parasitic  power  (to  produce  the  gases), 

effectively  reduce  the  frictional  resistance  of  the  For  example,  a  10%  reduction  in  the  local  friction  is 

model.  The  models  studied  in  the  towing  tank  predicted  for  a  100m  ship  traveling  at  7.7  m  s  (15 

experiments  include  a  1-meter  hull  of  revolution,  a  knots)  with  a  parasitic  power  of  18  kW. 

2-meter  destroyer  hull,  and  a  6-meter  destroyer  A  full-scale  test  program  is  presently  underway  at 

hull  --  the  latter  studied  at  the  David  Taylor  Naval  the  Naval  Academy  on  the  “Solar  Breeze,"  a  13-meter 

Ship  Research  and  Development  Center.  fixed-keel  sailboat.  The  hull  has  a  large  beam-to- 

Results  ot  theoretical  analyses  indicate  that  the  length  ratio,  making  it  ideal  tor  the  drag  reduction 

method  ot  drag  reduction  is  similar  to  that  of  study.  The  anodecathode  pairs  are  mounted  athwart- 

Bogdevith,  i 'I  id,  in  that  the  mass  ot  produced  gases  ships  on  the  hull  from  the  bow  to  the  midship  section, 

concentrates  at  the  position  ot  maximum  turbulent  Bubbles  are  to  be  produced  by  a  series  ot  d.c.  bat- 

shear  stress  Furthermore,  since  the  gas  bubbles  are  ot  teries.  The  tests  will  be  conducted  in  December  in  the 

microscale,  there  may  also  be  a  particle-in-How  effect,  Chesapeake  Bay. 


Powering  Comparison  Experiments  in  Deep  and  Shallow 
Water  for  a  U.  S.  Coast  Guard  160'WLIC 
(Aids  to  Navigation  Vessel) 

Researcher:  Associate  Professor  Bruch  C.  Nehri  ing 
Sponsor:  United  States  Coast  Guard 

A  series  of  shallow  water  resistance  experiments  were  notable  influence  that  both  ship  speed  and  water 

conducted  in  the  Hydromechanics  Laboratory  of  the  depth  have  on  a  vessel's  powering  requirements.  In 

United  States  Naval  Academy  on  two  scale  models  of  addition,  the  ratio  of  beam  to  basin  width,  as  well  as 

a  United  States  Coast  Guard  160'  WLIC  (Aids  to  the  type  of  bottom,  was  shown  to  have  a  marked 

Navigation  Vessel).  These  geometrically  similar  models  effect  on  shallow  water  resistance  predictions.  A 

were  towed  in  several  water  depths  over  both  a  fixed  comparison  with  an  earlier  set  of  shallow  water  tests 

and  a  false  bottom.  Plotted  results  clearly  show  the  conducted  on  the  same  hull  form  was  made. 

Development  and  Application  of  a 
Neutron  Spectrometer 

Researchers:  Associate  Professor  Martin  E.  Nelson  and  Professor  Peter  F.  Wiggins 
Sponsor:  Naval  Surface  Weapons  Center 

The  USNA  Neutron  Spectrometer  system  consists  of  a  their  different  rise  times.  The  system  was  used  to 

NE-213  scintillation  detector,  various  amplifier  and  determine  the  neutron  energy  spectrum  from  the 

delay  circuits,  a  multichannel  analyzer,  and  several  following  sources:  a  14  MeV  neutron  generator,  a 

computer  programs  which  convert  the  neutron  data  Californium-252  neutron  source,  and  a  Plutonium- 

into  usable  neutron  energy  spectrums.  A  dual  Beryllium  neutron  source.  The  results  to  date  compare 

parameter  system  was  used.  This  system  enabled  the  favorably  with  the  experimental  results  of  others  in 

researcher  to  separate  gamma  rays  from  neutrons  by  the  field. 

Improving  Boiling  and  Condensing  Heat 
Transfer  in  Refrigeration  Systems 

Researcher:  Professor  Bruce  H.  Rankin 
Sponsor:  David  Taylor  Naval  Ship  Research  and 
Development  Center,  Annapolis 

This  task  involved  doing  the  background  research  needed  ed.  From  this  a  bibliography  of  250  applicable  papers 

tor  improving  the  performance  of  refrigeration  and  air  was  assembled.  Short  papers  were  prepared  on  these 

conditioning  systems  on  naval  ships.  Over  2000  titles  and  subjects:  "Plate-Fin  Heat  Exchangers,"  Improving  Con- 
150  papers  on  the  subject  ot  heat  transfer  were  examin-  densation,"  and  "Improving  Evaporation." 


*v 


NAVAL  SYSTEMS  E  N  ( ,  I  N  L  E  KING 


Results  of  Oil  Separation  Analysis  Program 

RESEARCHER:  AsStX  IAII  PROFESSOR  Cl  YDE  C.  RlC  HARD 

Sponsor:  David  Tam  ok  Navai  Ship  Research  and 
Development  Center.  Annapoi  is 


One  method  for  removing  oil  from  an  oil  water  mix¬ 
ture  is  to  use  a  gravity,  parallel-plate  separator,  whose 
operation  depends  on  the  differences  in  the  specific 
gravity  of  the  fluids  to  be  separated.  To  enhance  the 
operation  of  this  separator,  banks  of  vertical  and  or 
horizontal  plates  are  used  to  coalesce  the  oil  and  allow 
it  to  rise  in  large  bubbles  to  an  upper  chamber,  where 
it  is  removed. 


To  date,  only  limited  analysis  ot  the  physical 
phenomena  that  describes  the  operation  ol  gravity, 
parallel-plate,  separators  has  been  performed.  One 
research  effort  has  led  to  the  development  ol  a  com¬ 
puter  program  tor  predicting  the  concentration  ot  oil 
in  the  output  stream  tor  variations  in  the  inlet  condi¬ 
tions,  separator  geometry,  separator  size,  mean  oil 
droplet  size,  etc 


Turning  Diameter  Tests  of  the  Swath  T-Agus  Models 

Researchers:  Ensign  James  R.  Richter,  USN,  and  Associate  Professor  Howard  Chatterton 
Sponsor:  Naval  Sea  Systems  Command 


Two  small  waterplane  area  twin-hull  (SWATH)  ship 
configurations  were  tested  in  the  McDonough  Hall 
training  pool  to  determine  their  turning  diameter.  A 
technique  using  overhead  photography  was 


developed,  and  the  models  were  outfitted  with  self- 
propulsion.  Resulting  data  were  presented  to  Naval 
Sea  Systems  Command  personnel  to  provide  a  quick 
check  on  computer  predictions  of  tactical  diameter. 


Closed  Cycle  Propulsion  System  Gas  Management 

Researcher:  Lieutenant  Commander  Ace  J.  Sakich,  USN 
Sponsor:  Naval  Coastal  Systems  Command 


Underwater  propulsion  is,  at  present,  limited  primarily 
to  nuclear  power  and  battery  systems.  The  standard 
Otto  or  diesel  cycle  can  be  made  to  operate  in  a 
closed  loop  with  proper  gas  management.  v  O;  must 
be  removed  if  the  system  is  to  be  operated  tor  ary  ex¬ 
tended  period.  Two  methods  are  under  investigation: 


(a)  the  direct  absorption  of  CO;  by  sea  water  by  using 
a  scrubbing  tower  with  sea  water  as  the  absorbent, 
and  (b)  the  use  of  membrane  technology  tor  the 
separation  of  CCY  from  the  exhaust  gas.  The  second 
method  mentioned  will  be  investigated  in  the  tall  ol 
1983  as  a  midshipman  research  project. 


Wave  Powered  Desalination 

Researcher:  I.ieutenant Commander  Ace  J.  Sakich,  USN 
Sponsor:  Navai  Ac  adkmy  Research  Council  and  The:  University  of  Dei  aware: 


Wave  powered  desalination  systems  have  the  potential  to 
produce  fresh  water  trom  seawater  at  10"c>  to  SOT  of 
the  costs  ol  the  most  economical  present  day  desalination 
process  The  basic  svstem  consists  ot  a  wave  driven 
buov  which  drives  a  pump  which  supplies  pressurized 
water  to  a  reverse  osmosis  desalination  element.  Two 


specific  areas  are  currently  under  investigation:  (i>  the 
design  of  a  salt  water  hydraulic  spool  valve  tor  use  with 
a  saltwater  booster  pump,  and  (2)  the  analysis  ol  fluid 
How  over  notches  in  a  very  narrow  channel.  The  results 
are  to  be  applied  in  the  design  ot  a  ringless  piston  lor  salt 
water  pumping. 
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Swim  Fin  Analysis 


Researcher:  Lieutenant  Commander  Ace  J.  Sarich,  USN 
Sponsor:  Navae  Surface  Weapons  Center.  Daheoren 


This  is  an  on-going  midshipman  research  project.  A 
wide  selection  of  commercially  available  swim  fins  are 
being  analyzed.  Fins  are  categorized  and  tested  in  the 
120-ft  tow  tank  and  performance  measured.  Materials 


are  also  analyzed.  Midshipmen  have  tested  the  tins  tor 
comfort,  power,  and  durability.  A  body  of  data  is  be¬ 
ing  developed  from  which  optimum  hydrodynamic 
characteristics  will  be  obtained. 
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Permeable  Membrane  Helium  Reclamation 


Researcher:  Lieutenant  Commander  Ace  J.  Sarich,  USN 
Sponsor:  Naval  Surface  Weapons  Center.  Daheoren 


have  excellent  characteristics.  The  next  step  is  to  incor¬ 
porate  the  new  permeators  into  an  existing  hyperbaric 
chamber  for  further  testing  and  modification. 


Unmanned  Surveillance  Platform 


Researcher:  Lieutenant  Michael  C.  Tract.  USN 
Sponsor:  Naval  Sea  Systems  Command 


The  Navy  continues  to  be  affected  by  a  decrease  in 
available  manpower,  a  limited  number  of  ships,  and 
rising  construction,  fuel,  and  manning  costs  for  the 
foreseeable  future.  This  project  explores  the 
technology  applicable  to  the  design  of  a  remotely 
operated,  unmanned  platform  for  open  ocean 
surveillance. 

The  concept  is  that  of  a  Small  Waterplane  Area 
Twin  Hull  (SWATH)  platform  which  can  be  placed  at 
sea  by  a  larger  vessel,  and  left  to  conduct  surveillance 
operations  for  an  indefinite  time.  The  vehicle  would 
monitor  its  own  position  and,  upon  command,  pro¬ 
ceed  under  its  own  power  to  another  position  and 
maintain  station  The  platform  would  monitor  ocean 
areas  by  means  of  passive  sensors.  The  platform  sup¬ 
port  systems  would  be  capable  of  quiet  operation  to 
avoid  interference  with  the  surveillance  system.  Wind, 
solar,  and  possible  ocean  wave  energy  recovery  tech¬ 


niques  will  be  utilized  as  prime  sources  of  power. 

The  design  objectives  for  the  project  are:  (a)  build 
and  operate  a  SWATH  model  capable  of  a  minimum 
of  one  week  operation  using  energy  recovery  devices 
to  provide  power:  (b)  install  an  instrumentation 
system  for  recording  of  environmental  data,  with 
either  storage  or  transmission  capability;  (c)  incor¬ 
porate  the  ability  for  wind  and  solar  energy  recovery, 
and  explore  the  use  of  wave  energy  recovery  tech¬ 
niques;  and  (d)  size  the  vehicle  to  allow  a  200-pound 
technician  to  board  and  service  equipment  with  the 
model  in  the  water. 

Construction  of  the  base  platform  is  completed. 
Electrical  control  system  design  is  in  progress  with  in¬ 
stallation  of  equipment  on  the  platform  scheduled  for 
early  summer.  Testing  of  the  vehicle  on  the  Severn 
River  is  scheduled  for  late  summer. 
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Independent  Research 


Computer-Aided  Design  and  Manufacture  of 
Marine  Propellers 

Researchers:  Professor  Rameswar  Bhattacharyya,  Associate  Professor  Thomas  J.  Langan,  ET  AL. 


This  study  presents  a  computer-aided  design  and 
manufacturing  method  for  marine  propellers  that  can 
be  executed  on  a  microcomputer  based  system  and 
can  be  adapted  to  an  individual  designer's  particular 
requirements.  Conceptually,  the  researchers  approached 
the  development  of  the  method  from  the  point  of 
view  of  the  designer  and  not  that  of  a  researcher  or  a 
computer  enthusiast.  The  computer  is  used  for 
calculations,  data  retrieval,  plotting  routines,  and  con¬ 
trolling  machine  tools.  It  does  not  replace  the  designer 
but  provides  him  with  the  information  necessary  for 
design  decisions.  Rather  than  use  the  most  eloquent 
mathematical  treatment  of  the  propeller,  models  have 
been  chosen  which  are  adequate  for  design  purposes 
and  which  should  be  familiar  to  designers  in  some 
form.  Although  the  individual  programs  depend  on 


details  of  the  methods,  the  computer  techniques  are 
independent  of  the  design  method  and  computer  hard¬ 
ware.  A  designer  can  utilize  them  with  any  method  or 
computer  hardware  available  to  him. 

During  the  design  phase  the  various  sources  of  data 
from  which  to  develop  the  initial  propeller  are  discussed. 
In  addition,  methods  for  modifying  the  sections  and  the 
hydrodynamic  basis  for  the  modifications  are  given.  A 
brief  overview  of  structural  considerations  is  also 
presented  and  a  discussion  in  some  depth  is  presented  on 
several  mathematical  surface  representation  techniques. 
Following  a  brief  discussion  of  the  computational  hard¬ 
ware  utilized  for  the  work  described  herein  is  a  descrip¬ 
tion  of  the  numerically  controlled  process  used  to  create 
the  example  propeller. 
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Research  Course  Projects 


Cleaning  Stack  Gases  on  Coal  Burning  Ships 

Researcher:  Midshipman  i/C  Darren  Anderson 
Adviser:  Professor  Bruce  H.  Rankin 

All  uses  of  coal  on  large  ships  were  researched.  An 
excellent  paper  on  coal  burning  problems  and  possible 
methods  of  alleviation  was  written. 


Measurement  of  Shielding  Coefficients 
with  A  Neutron  Spectrometer 

Researcher:  Midshipman  l/C  Scott  W.  Bell 
Adviser:  Associate  Professor  Martin  E.  Nelson 


The  objective  of  this  project  is  to  measure  the 
attenuation  coefficients  of  various  shield  materials 
with  different  neutron  sources  by  the  use  of  a  neutron 
spectrometer.  This  semester  the  emphasis  will  be  on 
the  design  of  the  neutron  spectrometer.  The 
spectrometer  consists  of  a  NE-213  scintillation 
detector,  various  amplifiers  and  delay  circuits,  a 
multi-channel  analyzer,  and  several  data  reducing 
computer  programs.  This  system  is  unique  in  that  it  is 
a  dual  parameter  system,  simultaneously  measuring 


both  the  rise  time  and  the  energy  of  each  event.  A  Pu 
Be  (Plutonium-Beryllium)  source  will  be  examined  for 
its  neutron  spectrum  and  compared  with  data  from 
the  USNA  14MeV  neutron  generator  and  the  USNA 
Cf2“  (Californium)  source.  The  project  has  been 
completed  and  the  results  were  presented  at  the 
American  Nuclear  Society  Student  Conference  at  the 
University  of  Virginia  in  Charlottesville,  Virginia,  22 
April  1983. 


Feher  Cycle  for  Submarine  Propulsion 

Researcher:  Midshipman  l/C  Joseph  M.  Bergen 
Adviser:  Professor  Bruce  H.  Rankin 


Feher  Cycle  uses  CO;  in  the  super  critical  range.  By 
selecting  proper  temperature  and  pressure,  the  cycle 
can  be  made  so  that  pump  work  is  similar  to  the 
Rankine  cycle  values  and  regeneration  is  similar  to 
Brayton  Cycle  values.  Net  result  is  a  cycle  more 


efficient  than  either.  However,  ihe  cycle  must  be 
closed.  The  researcher  consulted  the  inventor  and 
developer  of  the  cycle  for  information  and  then  ran 
the  calculations  for  sizing  such  a  plant  for  a  small 
submersible. 


Resistance  Tests  of  the  U.  S.  Coast  Guard 
210-Ft  Medium  Endurance  Cutter 

RESEARC  IIERS:  MIDSHIPMEN  I  C  DENNIS  B KINGTON  AND  Kt’RT  I.  KAMMEKER 
Adviser:  Associate  Professor  Howard  A.  Chatter  ion 


The  U.  S.  Coast  Guard's  210-toot  Medium  Endurance 
Cutter  is  approaching  mid-life  renovation.  Model  tests 
were  conducted  to  evaluate  modifications  which  might 
improve  its  performance.  Model  tests  lor  resistance 
were  conducted  at  three  displacements  with  the  ship  in 
its  existing,  and  a  lengthened,  configuration.  Both 


configurations  were  also  tested  with  a  stern  wedge  in 
an  attempt  to  improve  speed. 

Results  ol  these  tests  were  presented  to  the 
Chesapeake  Section  ol  the  Society  of  Naval  Architects 
and  Marine  Engineers. 
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Underwater  Navigation  System 

Researcher:  Midshipmen  l  C  Whitmore  S.  Betts  and  Mark  R.  Kai  mhach 
Adviser:  Lieutenant  Commander  Ac  e  I.  Saricii,  LJSN 


An  underwater  navigation  system  consisting  ot  two 
master/slave  transmitters  and  a  hand-held  receiver  are 
under  development.  The  system  will  enable  the  diver 
to  accurately  navigate/search  an  underwater  area  in 


conditions  of  poor  visibility.  The  system,  being 
developed  in  conjunction  with  the  Electrical  Engineer¬ 
ing  Department,  will  use  LORAN  technology. 


Wave  Forces  on  a  Vertical  Pile 

Researcher-.  Midshipman  i  C  Bruce  F.  Dammeier 
Adviser:  Associate  Professor  Thomas  H.  Dawson 


The  objective  of  this  work  is  to  measure  the  forces  ex¬ 
erted  on  a  vertical  2-inch  diameter  pile  by  waves  of 
varying  heights  and  periods  and  determine  appropriate 
drag  and  inertia  coefficients  for  use  in  engineering 
wave-force  formulas.  The  results  will  be  compared 


with  published  coefficients  derived  from  oscillatory 
(non-wave)  experiments  at  the  Naval  Postgraduate 
School  and  with  results  at  the  Naval  Academy  in  a 
previous  Trident  Scholar  project  concerned  with  wave- 
forces  on  an  off-shore  test  structure. 


Underwater  Diver  Communication  System 

Researchers:  Midshipmen  l/C  George  M.  Ferris  and  Gary  R.  Reeves 
Adviser:  Lieutenant  Commander  Ace  J.  Saricii,  USN 


A  diver  to  diver  communication  system  for  use  by 
SCUBA  divers  is  being  refined  from  a  previous  mid¬ 
shipman  project  in  conjunction  with  the  Electrical 
Engineering  Department.  The  system,  as  envisioned, 
will  be  an  inexpensive,  simple  communication  device 


consisting  of  a  bone  conductor  earphone  microphone, 
battery  power  amplifier,  and  magnetically  coupled 
hard  wire  communications  line.  The  device  would 
allow  SCUBA  divers  to  communicate  underwater 
without  putting  acoustic  energy  into  the  water. 


Evaluation  of  A  Wave  Energy  Converter 

Researchers:  Midshipmen  l/C  Edward  D.  Haipin,  Timothy  F.  Healey,  and  Michaei  E.  Smith 
Adviser:  Professor  Michael  E.  McCormick 


This  project  dealt  with  the  performance  evaluation  of 
a  wave  energy  converter.  The  converter  used  was  an 
exact  scaled-down  replica  of  the  original  system.  Two 
identical  1  /25th  scale  pontoons  were  joined  end  to  end 
by  a  bearing  and  hinge  system  designed  for  reducing 
frictional  energy  losses  to  a  minimum.  The  pontoon 
system  underwent  a  series  of  tests  in  the  large  towing 
tank.  A  Pierson-Moskowitz  wave  spectrum  with  an 
average  wave  height  of  three  inches  was  generated. 
The  vertical  displacement  of  each  pontoon  bow  was 
recorded.  A  random  sea  was  created  by  the  wave 
generator  and  vertical  motion  of  the  pontoon  system 


was  again  observed.  The  purpose  for  testing  vertical 
pontoon  motion  due  to  wave  action  is  to  prove  that 
the  motion  of  the  leeward  pontoon  remarkably 
decreases  with  increased  wave  frequency.  The  original 
project  consisted  of  testing  the  McCabe  wave  energy 
pumps.  Through  the  motion  ot  the  pontoons  the 
piston-type  pumps  would  be  driven,  resulting  in  the 
development  of  water  pressure  head  and  volumetric 
flow.  The  pump  efficiency  is  then  based  upon  the 
amount  of  head  and  volumetric  flow  developed.  Due 
to  complications,  the  McCabe  pumps  arrived  too  late 
and  could  not  be  installed  in  the  pontoon  system. 
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Evaluation  of  Crevice  Corrosion  in  Nickel-Copper 

Alloys  in  Seawater 

Researcher:  Midshipman  l  C  Care  House  >n 
Adviser:  Associate  Professor  Eigeni  H.  Kim  ism 

The  objective  ot  this  project  is  to  study  the  effects  of  conducted  in  the  Severn  River  and  will  cover  a  period 

crevice  corrosion  upon  various  nickel-copper  alloys  of  at  least  eight  weeks,  so  that  the  effects  of  time  can 

including  Monel  (70:30  Ni-Cu).  Early  in  this  semester,  be  observed.  The  final  report  will  contain  the  results 

while  the  necessary  platforms  are  being  constructed,  and  analysis  of  the  experiment,  a  summary  of  the 

research  will  be  conducted  at  the  David  W.  Taylor  information  found  at  DTNSRDC.  and  conclusions  on 

Naval  Ship  Research  and  Development  Center  as  to  the  susceptibility  ot  nickel-copper  alloys  to  cre- 

their  work  on  crevice  corrosion  and  the  suitability  of  vice  corrosion,  and  whether  the  corrosion  is  being 

Monel  for  naval  use.  The  experiment  will  consist  of  driven  by  metal-ion  or  oxygen  concentration  cell 

various  flat  panel  specimens  with  numerous  crevices  corrosion, 

created  by  grooved  washers.  This  experiment  will  be 

Development  of  Neutron  Spectrometer 

Researcher:  Midshipman  l  C  Thomas  H.  Hodgson 
Adviser:  Associate  Professor  Martin  E.  Nei.son 

The  object  of  this  project  is  to  continue  research  from  energies,  including  those  from  a  14  MeV  neutron 

the  Fall  1982-1983  semester  in  the  development  of  a  generator,  4  MeV  neutrons  from  Beryllium  and 

neutron  spectrometer  to  measure  neutron  energy  Plutonium  sources,  and  fission  energy  neutrons  from  a 

distribution.  The  spectrometer  will  then  be  used  to  Californium  source. 

determine  attenuation  coefficients  for  various  shielding  This  project  has  been  completed  and  the  results 

materials.  This  will  be  done  through  the  reduction  of  were  presented  at  the  American  Nuclear  Society 

experimental  data  collected  using  the  neutron  Student  Conference  at  the  University  of  Virginia  in 

spectrometer.  Neutrons  involved  will  be  of  various  Charlottesville,  Virginia,  22-23  April  1983. 

Resistance  Tests  of  a  Diver 

Researc  hers:  Midshipmen  l  C  Stephen  C.  Mark.  Donaed  L.  Heiken,  Michael  E.  Smith,  and  Steven  Yocng 
Adviser:  Associate  Professor  Howard  A.  Chatterton 

This  project  was  conducted  to  evaluate  the  resistance  device  was  modified  for  use  in  the  120-foot  towing 

ot  free  swimming  divers  with  varving  equipment  tank  in  the  USNA  Hydromechanics  Laboratory.  A 

configurations.  A  similar  midshipman  project.  diver  was  towed  and  resistance  measured  in  the 

conducted  the  previous  year,  did  not  have  adequate  following  configurations:  (a!  swim  trunks.  <b)  wet 

control  ot  the  diver's  attitude  in  the  water.  A  towing  suit,  (c)  single  air  tank,  and  Id)  double  air  tank. 

Zero  Speed  Motions  Comparison  of  Two  and 
Four  Strut  Swath  Ships 

Researchers:  Midshipmen  i  C  John  Me  Pi  ierson  and  Bradi  i a  Voic.iit 
Adviser:  Associate  Professor  Howard  A.  Chatterton 

The  Coast  Guard  is  investigating  the  utility  ot  a  small  tions  at  the  beam  were  also  recorded.  These  data  were 

waterplane  area  twin  hull  ship  tor  buoy  lending.  Two  used  to  evaluate  a  computer  program  by  which 

possible  ship  configurations  were  dynamically  motion  records  are  differentiated  twice  to  obtain 

modelled  and  tested  in  waves  in  the  Hydromechanics  acceleration.  The  results  were  presented  at  a  meeting 

Laboratory's  380-toot  towing  tank  Deck  edge  motions  ot  the  Chesapeake  Section  ol  the  Society  ot  Naval 

at  the  bow  and  beam  were  measured,  and  accelera-  Architects  and  Marine  Engineers. 
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Freeing  Forces  for  Stranded  Ships 

Researcher:  Midshipman  l/C  Michael  R.  Mundt 
Adviser:  Associate  Professor  Thomas  H.  Dawson 

This  research  involves  measurements  of  the  forces  aground,  contact  area  and  soil  cohesion  and,  ultimate- 

needed  to  free  small-scale  ship  models  grounded  on  ly,  improve  the  Navy's  ability  to  predict  the  freeing 

clay  bottoms.  The  objective  is  to  determine  the  rela-  forces  needed  for  ships  grounded  on  clay  (muddy) 

tionship  existing  between  freeing  force,  weight  bottoms. 

Development  of  Theoretical  Damaged  Ship  Stability 
Calculations  —  Part  II:  Satisfaction  of  Intact  and 
Damaged  Stability  Criteria 

Researcher:  Midshipman  l/C  Don  W.  Nobles 
Adviser:  Professor  Rameswar  Bhattacharyya 

This  semester's  research  was  a  continuation  of  last  determined  for  equilibrium  in  a  wave.  The  wave  had 

semester's  theoretical  calculations  for  damaged  stabil-  its  crest  at  the  amidship  section  of  the  box-shaped 

ity.  The  work  for  the  second  semester  began  with  the  lighter,  which  was  employed  for  simplicity  in  all  ol 

use  of  a  second  method  for  the  calculation  of  the  the  semester's  calculations.  (The  box-shaped  lighter  is 

damaged  ship's  stability  in  waves.  Using  this  3P/  3Z  of  the  same  dimensions  and  damage  as  the  lighter  used 

method,  which  involves  partial  differentiation  of  the  for  last  semester's  calculations.)  This  method  yielded 

wave  pressure  equation  to  yield  the  pressure  distribu-  results  which  were  exactly  equal  to  last  semester's 

tion  on  the  hull,  the  trim  and  heel  conditions  were  more  conventional  but  more  tedious  method. 


Dynamic  Responses  of  Offshore  Structures 

Researcher:  Midshipman  l/C  Donald  P.  Reis 
Adviser:  Associate  Professor  Thomas  H.  Dawson 

This  research  involves  measurements  of  the  dynamic  methods  for  predicting  dynamic  response,  and  (2)  to 

deflection  of  a  small-scale  test  structure  in  waves  of  determine  drag  and  inertia  coefficients  for  comparison 

varying  heights  and  periods.  The  objectives  are  (1)  to  with  existing  published  data, 

determine  the  adequacy  of  existing  engineering 


Pneumatic  Wave  Energy  Conversion 

Researcher:  Midshipman  l/C  David  W.  Saba 
Adviser:  Professor  Michael  E.  McCormick 

This  project  dealt  with  the  pneumatic  wave  energy  con-  in  the  cylinder,  wave  heights  outside  the  cylinder,  and 

version  capture  chamber.  An  eight-foot  cylinder  fixed  in  air  velocity  exiting  the  cylinder.  The  final  test  used  a 

the  380  foot  wave  tank  at  the  U.  S.  Naval  Academy  was  Bretcschnieder  wave  spectrum.  All  data  were  analyzed  to 

used.  A  series  of  waves  were  run  against  the  cylinder  determine  the  performance  ol  this  particular  wave  energy 

with  data  being  collected  on  pressures  and  wave  heights  conversion  device. 
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Publications 


BOCK,  Arthur  E.,  Professor  Emeritus,  "U.  S.  Naval 
Academy  Dairy  Farm  Energy  System  Maintenance 
Program  Development,  '  Division  of  Engineering  and 
Weapons  Report  EW-29-82,  November  1982. 

The  report  gives  historical  background  supporting  the 
need  at  the  U.  S.  Naval  Academy  Dairy  Farm  for  an 
energy  system  maintenance  program  and  includes  the 
initial  increments  of  an  energy  system  maintenance 
program. 

CHATTERTON,  Howard  A.,  Associate  Professor, 
"U.S.  Coast  Guard  Wind-Class  Replacement 
Icebreaker,"  Marine  Technology.  19  (October  1982), 
387-390. 

The  general  requirements  for  a  wind-class  replacement 
icebreaker  are  presented.  The  design  of  the  vessel  with 
these  requirements  are  also  presented  together  with  a 
discussion  of  the  icebreaker  synthesis  model  which 
was  used  to  identify  the  design  problem  solution.  The 
chief  characteristics  and  some  of  the  features  of  the 
design  are  included. 

DAWSON.  Thomas  H.,  Associate  Professor,  Offshore 
Structural  Engineering.  Englewood  Cliffs,  New  Jersey: 
Prentice-Hall,  Inc.,  1983. 

This  book  is  intended  primarily  as  an  introduction  to 
the  structural  engineering  of  fixed  offshore  platforms 
and  deals  with  basic  structural  theory  as  well  as  those 
aspects,  such  as  wave  loading,  pile  support,  and 
dynamic  response,  that  are  of  special  importance  to 
the  subject. 

The  presentation  is  developed  entirely  from  fun¬ 
damentals  acquired  from  basic  undergraduate  courses 
in  engineering  mechanics.  The  mathematical  level  is 
similarly  limited  to  that  obtained  in  conventional 
calculus  and  differential  equations  courses. 

Throughout  the  book,  discussions  of  theory  are 
followed  by  numerical  examples  designed  to  clarify 
details  and  illustrate  proper  applications. 

A  general  introduction  is  followed  by  chapters  on 
the  structural  theory  of  trusses  and  frames,  the 
environmental  loadings  that  can  exist  on  offshore 
platforms,  the  static  analysis  of  offshore  structures, 
and  analysis  of  foundations  of  such  structures.  A  final 
chapter  includes  more  detailed  topics,  such  us  time- 
dependent  joint  loadings  trom  wave  torces,  multiplv- 
degree-ot-freedom  dynamic  analysis,  dynamic 
resp'  •'se  to  irregular  random  seas,  and  response  of 
offshore  structures  to  earthquake  loadings. 


DAWSON,  Thomas  H.,  Associate  Professor,  co¬ 
author,  "Preliminary  Studies  of  Line  Pull  Needed  to 
Free  Stranded  Ships,"  Division  of  Engineering  and 
Weapons  Report  EW-23-82,  September  1982. 

Preliminary  results  of  small-scale  model  studies  on 
stranded  ships  are  presented.  Tentative  freeing-force 
relations  for  ships  stranded  on  sand  and  clay  bottoms 
are  proposed,  based  on  these  studies.  For  sand 
bottoms,  the  relation  is  the  usual  friction  equation, 
with  a  coefficient  of  friction  of  0.38.  For  clay 
bottoms,  a  similar  friction  relation  is  found  to  hold 
when  the  weight  aground  divided  by  contact  area  is 
less  than  about  64  percent  of  the  soil  cohesion.  The 
friction  coefficient  in  this  case  is  about  1 .6.  For  values 
of  weight  aground  divided  by  contact  area  greater 
than  64  percent  of  the  cohesion,  the  freeing  force  does 
not  obey  a  friction  relation,  but  rather  is  proportional 
to  the  contact  area,  the  proportionality  factor  being 
the  soil  cohesion. 

JOHNSON,  Bruce,  Professor,  and  Thomas  C. 
GILLMER,  Professor  (retired).  Introduction  to  Naval 
Architecture.  Annapolis.-  U.  S.  Naval  Institute  Press, 
1982. 

The  engineering  fundamentals  of  naval  architecture 
are  emphasized  in  this  basic  textbook.  The  book 
develops  such  topics  as  ship  geometry,  strength,  and 
stability,  submarine-hydrostatics,  ship  hazards  and 
vulnerability,  and  ship  hydrodynamics.  This 
generously  illustrated  volume  includes  numerous 
example  problems  and  suggestions  for  additional 
study.  A  concise  overview  of  the  technical  aspects  of 
ship  design,  it  is  useful  both  as  an  undergraduate  text 
and  as  a  convenient  reference  for  professionals 
concerned  with  the  design  of  naval  vessels. 

MAYER,  Robert  H.  Assistant  Professor,  co-author, 
"Coping  with  Uncertainty  in  Unit  Price  Contracting," 

lournal  of  the  Construction  Division  ASCE.  108 
(September  1983),  379-389. 

Unbalancing  of  unit  price  proposals  is  widely  used  to 
improve  cash  flows  and  the  competitiveness  of  a 
tender.  Such  practices  can  alter  a  contractor's  risk 
favorably  or  otherwise.  This  paper  is  concerned  with 
selecting  unit  prices  which  achieve  a  balance  between 
maximizing  the  present  worth  of  profit  and 
minimizing  potential  contractor  lews  clue  to  quantity 
mis-estimates.  A  quadratic  programming  model  is 
devised  to  determine  optimal  unit  prices  and  an 
example  illustrates  features  ot  implementation 
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McCORMICK,  Michael  E.,  Professor,  co-author. 
"Pneumatic  Wave  Energy  Conversion,'"  Proceedings  of 
the  United  States  China  Energy  Resource  and  En¬ 
vironment  Symposium,  November  1982. 

Wave  energy  conversion  using  the  pneumatic  system 
is  discussed.  The  performance  of  the  system  is  shown 
to  be  optimized  by  both  tuning  to  a  desired  wave 
period  and  impedance-matching.  The  desired  wave 
period  may  be  either  that  of  the  local  swell  or  the 
period  corresponding  to  the  peak  of  the  wave  energy 
spectrum.  Air  compressibility  is  shown  to  be  an  im¬ 
portant  factor  in  the  tuning  process.  By  reducing  the 
air  volume  above  the  oscillating  water  column,  the 
natural  period  of  the  system  is  reduced. 

The  turbine  system  found  to  be  most  suitable  to 
the  pneumatic  system  is  the  McCormick  counter¬ 
rotating  turbine.  Since  the  turbine  operation  is  un¬ 
affected  by  changes  in  flow  direction,  it  requires  no 
rectifying  flaps  or  valves  which  are  subject  to  fouling. 

McCORMICK,  Michael  E.,  Professor,  "Analysis  of 
Optimal  Ocean  Wave  Energy  Conversion,"  Journal  of 
Waterway.  Port.  Coastal  and  Ocean  Engineering,  109 
(May  1983),  180-198. 

The  performance  of  two  single  degree-of-freedom 
systems  —  the  heaving  vertical  circular  cylinder  and 
the  vertical  oscillating  water  column  —  are 
theoretically  studied.  The  systems  are  optimized  by 
using  impedance-matching  at  the  design  frequency. 

This  frequency  is  that  of  the  peak  of  the  wave  energy 
spectrum  in  a  wind  generated  sea.  The  results  show 
that  the  optimized  system  acts  as  a  strong  antenna, 
attracting  significantly  more  wave  power  than  is 
incident  in  its  body  dimension.  As  the  diameter  of  the 
system  is  increased,  the  draft  of  the  device  is  de¬ 
creased.  Thus,  there  is  a  size  limit  for  each  design  sea. 
Furthermore,  there  is  also  a  lower  limit  of  the 
diameter  of  the  device  operating  in  restricted  waters. 
Because  of  the  strong  antenna  effect,  relatively  small 
systems  can  be  effectively  used,  making  the  optimized 
wave  energy  conversion  system  cost  effective. 

McCORMICK,  Michael  E.,  Professor,  "The  Deter¬ 
mination  of  the  Directional  Spectrum  from  Cross- 
Correlation  Wave  Measurements,"  Division  of 
Engineering  and  Weapons  EW-14-83,  April  1983. 

The  method  of  determination  of  the  directional  spec¬ 
trum  of  a  wind-generated  sea  using  the  results  of 
cross-correlation  measurements  is  described.  From 
sparse  correlating  data,  a  mathematical  form  of  the 
cross-correlation  function  is  assumed.  The  convolu¬ 
tions  of  the  function  result  in  an  expression  for  the 
directional  spectrum  in  which  the  spreading  function  is 
a  function  of  both  direction  and  frequency. 


McCORMICK,  Michael  E.,  Professor,  Evolution  of 
an  Ocean  Engineering  Mechanics  Course,"  Proceedings 
of  the  ASEE  Annual  Conference  1^83  Vol.  2, 

655-657. 

The  evolution  of  the  Ocean  Engineering  Mechanics 
(OEM)  course  at  the  United  States  Naval  Academy  is 
discussed.  In  fourteen  years  the  course  has  expanded 
from  a  concentration  on  monochromatic  wave 
mechanics  to  a  coverage  of  mechanics  in  both  regular 
and  random  seas.  The  course  as  it  is  now  taught  is 
described  along  with  the  background  and  specialized 
ancillary  courses  which  support  the  OEM  course. 

McCORMICK,  Michael  E.,  Professor,  co-author,  Air 
Driven  Counter  Rotating  Wave  Turbine:  Modeling 
and  Test  Development.  Proceeding s  of  the  5th  Miami 
International  Conference  on  Alternative  Energy 
Sources.  1983. 

A  prototype  Pneumatic  Wave  Energy  Conversion 
(PWEC)  device  that  utilizes  a  wave-compressed  air  supp¬ 
ly  coupled  to  a  pair  of  counter-rotating  turbines  has  been 
built.  Each  turbine  shaft  has  a  fixed  rotation  direction, 
and  a  gearing  system  is  used  to  combine  the  output  and 
drive  an  electric  generator.  The  Johns  Hopkins  Universi¬ 
ty's  Applied  Physics  Laboratory  (APL)  has  performed 
systems  engineering  analyses  of  the  prototype  PWEC 
device  in  order  to  prepare  for  a  proposed  at-sea  test.  As 
a  result  of  these  analyses,  required  modifications  and  ad¬ 
ditions  to  the  existing  PWEC  prototype  unit,  equipment 
and  control  systems  have  been  specified  and  necessary 
characterization  and  preinstallation  testing  requirements 
determined.  A  numerical  model  of  the  combined  hydro- 
and  thermodynamics  of  the  PWEC  capture  chamber  has 
been  developed  and  predictions  of  resonance  frequency 
and  amplification  factor  of  the  oscillating  water  column 
in  the  capture  chamber  have  been  compared  with  a 
limited  amount  of  experimental  data.  The  model 
demonstrates  resonance  with  predictions  that  art'  in 
qualitative  agreement  with  the  data.  The  numerical 
model  has  been  used  to  study  the  generated  power  as  a 
function  of  the  capture  chamber  geometry  and  wave 
resource  parameters,  and  to  make  performance  predic¬ 
tions  for  a  potential  ocean  platform  test  at  Point  Mugu, 
California.  System  operational  requirements  and  perfor¬ 
mance  estimates  are  presented  and  discussed. 

NEHRL1NG,  Bruce  C.,  Associate  Professor,  co-editor. 
"Computer  Applications  in  the  Automation  of 
Shipyard  Operation  and  Ship  Design,  IV.  Pro¬ 
ceedings  of  the  IFIP  IFAC  Fourth  International  Con 
ference  North  Holland  Publishing  Company.  Amster¬ 
dam,  The  Netherlands,  1082. 

ICCAS  "82  is  the  fourth  in  a  series  of  tri-annual  con¬ 
ferences  on  the  interrelated  subjects  of  computer-aided 
ship  design  and  computer  assisted  ship  production. 

The  three  previous  conferences  were  held 


s  s'  s'.-; 


NAVA  I.  SYSTEMS  ENGINEERING 


in  Japan  (Tokyo,  ICCAS  73),  Sweden  (Gothenburg, 
ICCAS  76),  and  Scotland  (Glasgow,  ICCAS  79).  The 
purposes  and  eventual  results  of  these  three  con¬ 
ferences  were  to  provide  the  international  maritime 
community  with  a  forum  for  the  exchange  of  ideas, 
experiences,  and  future  expectations  for  the  applica¬ 
tion  of  computers  to  ship  design  and  construction. 

The  goal  of  ICCAS  '82  has  been  to  continue  this  im¬ 
portant  service. 


NELSON.  Martin  E..  and  Clyde  C.  RICHARD, 
Associate  Professors,  "The  Availability  Improvement 
Methodology  -  An  Overview,''  10th  FDM  RAM  Con¬ 
ference,  Montreal,  Quebec,  Canada,  24-27  May  1983. 

In  recent  years,  the  subject  of  utility  power  plant  pro¬ 
ductivity  and  reliability  has  received  significant  atten¬ 
tion  from  the  federal  and  state  agencies  and  from 
within  the  utilities.  As  part  of  its  program  to  help  im¬ 
prove  electrical  power  plant  productivity,  the  U.  S. 
Department  of  Energy  (DOE)  has  developed  a 
methodology  for  evaluating  productivity  improvement 
projects.  This  paper  presents  a  simplified  overview  of 
this  methodology  called  the  Availability  Improvement 
Methodology  (AIM),  which  provides  a  systematic  ap¬ 
proach  for  prioritizing  plant  improvement  projects. 
Combining  the  results  obtained  from  AIM  with  a 
cost  -  benefit  analysis,  a  utility  engineer  can  evaluate 
the  merits  of  perspective  plant  improvement  projects. 

NELSON.  Martin  E..  and  Clyde  C.  RICHARD, 
Associate  Professors,  co-authors.  The  Availability 
Improvement  Methodology  (AIM)  for  Evaluating 
Power  Plant  Improvement  Projects,  1982  Joint  Power 
Conference,  Denver,  Colorado,  October  1982. 

The  Availability  Improvement  Methodology  (AIM) 
presented  in  this  paper  describes  a  method  for 
calculating  the  increase  in  the  power  plant  equivalent 
availability  factor  resulting  from  a  proposed  improve¬ 
ment  project,  AIM  uses  the  recently  developed  IEEE 
definitions,  along  with  other  reliability  parameters  for 
establishing  unit  availability  and  performance.  Addi¬ 
tionally.  AIM  calculations  are  based  primarily  on  data 
being  collected  tor  the  Generating  Availability  Data 
System  (GADS)  of  the  National  Electric  Reliability 
Council.  Many  utilities  are  presently  collecting  equip¬ 
ment  outage  data  on  the  GADS  Performance  and 
Event  Report  Forms.  This  data,  it  properly  developed, 
is  sufficient  for  performing  AIM  calculations. 

Once  collected  and  sorted,  this  data  is  used  to 
develop  reliability  parameters  describing  past  plant 
operation.  Based  on  assumptions  concerning  the  effect 
of  a  specific  improvement  project  to  increase  plant 
production,  hypothetical  reliability  parameters  arc 
developed  and  compared  to  the  historical  parameters. 


A  hypothetical  reliability  parameter  is  an  estimate  ot 
the  future  value  of  reliability  the  parameter  will  have 
if  a  given  improvement  project  is  implemented.  The 
differences  in  the  historical  and  hypothetical  reliability 
parameters  show  the  resultant  increase  in  plant 
equivalent  availability  factor  that  results  Irom  the  im¬ 
provement  project  under  study. 

Included  in  this  paper  are  a  description  ot  the  data 
requirements  of  AIM,  the  most  pertinent  AIM  equa¬ 
tions,  and  a  discussion  of  the  seven  steps  needed  to 
perform  an  AIM  analysis.  Using  GADS-type  data  and 
ihe  AIM  equations,  an  example  is  presented  that 
shows  the  increase  in  plant  equivalent  availability  fac¬ 
tor  resulting  from  an  improvement  project.  Combining 
this  calculation  with  a  cost  benefit  analysis,  a  utility 
engineer  can  evaluate  the  merits  of  this  improvement 
project. 

RICHARD,  Clyde  C.,  Associate  Professor,  et.  al  . 

"Seawater  Biofouling  Countermeasures  for  Spirally 
Enhanced  Condenser  Tubes,  I.CHEM.E  Svmposium 
Series  No.  75.  22-23  March  1983.  England,  200-21 1 . 

The  effect  of  condenser  tube  surface  enhancement  on 
biofilm  accumulation  and  heat  transfer  was  evaluated 
for  stainless  steel  (AL-6X)  and  pure  titanium  (CP-2) 
tube  material  in  natural  seawater.  Both  smooth  and 
spirally  grooved  enhanced  tubes  were  installed  in  elec¬ 
trical  heat  transfer  monitoring  devices  which  provided 
real  time  digital  measurements  of  biofilm  resistance 
under  simulated  condenser  conditions.  Biotouling  rates 
were  determined  for  equal  pressure  drop  and  equal 
velocity  conditions  between  the  smooth  and  enhanced 
tubes.  A  series  of  tests  for  three  seawater  cooling 
velocities  demonstrated  the  effectiveness  of  fresh-water 
lay-up,  high-velocity  flushing,  and  chlorination  clean¬ 
ing, 

RICHARD,  Clyde  C.,  Associate  Professor,  Results  of 
Oil  Separation  Analysis  Program,"  Division  ot  Engineer¬ 
ing  and  Weapons  Report  EW-5-83,  January  1 J83 . 

One  method  for  removing  oil  from  an  oil  water  mixture 
is  to  use  a  gravity,  parallel  plate  separator  whose  opera¬ 
tion  depends  on  the  differences  in  the  specific  gravity  ot 
the  fluids  to  be  separated.  To  enhance  the  operation  of 
this  separator,  banks  of  vertical  and  or  horizontal  plates 
are  used  to  coalesce  the  oil  and  allow  it  to  rise  in  large 
bubbles  to  an  upper  chamber  where  it  is  removed. 

To  date,  only  limited  analysis  of  the  physical 
phenomena  that  describes  the  operation  of  gravity, 
parallel-plate,  separators  has  been  performed  Line 
research  effort  has  led  to  the  development  ot  a  computer 
program  for  predicting  the  concentration  ot  oil  in  the 
output  stream  tor  variations  in  the  inlet  conditions 
separator  geometry,  separator  size,  mean  oil  droplet  size 
etc. 
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SARICH,  Ace  I.,  Lieutenant  Commander,  USN,  "Ap¬ 
plications  of  Permeable  Membranes  as  Carbon  Diox¬ 
ide  Scrubbers,  "'  in  The  Characterization  of  CO-  Ab¬ 
sorbing  Agents  tor  Life  Support  Equipment.  New 
York;  American  Society  of  Naval  Engineers,  1982,  pp. 
197-208. 

The  problem  of  carbon  dioxide  in  breathing  gas  is 
described  and  the  potential  for  permeable  membrane 
separators,  or  permeators,  for  carbon  dioxide  removal 
(scrubbing)  is  presented.  Basic  membrane  theory, 
permeator  design,  and  the  use  of  permeators  in 
cascade  systems  is  discussed.  Gas  selectivity's  and 
permeabilities  for  candidate  membranes  are  presented 
in  tabular  form.  Potential  permeable  membrane  ap¬ 
plication  is  looked  at  in  the  areas  of  collective  protec¬ 
tion  shelter  (citadel  systems),  submarine  atmosphere 
control,  air  recompression  and  treatment  chambers, 
saturation  diving  systems,  self-contained  breathing 
systems,  and  underwater  habitats. 


SARICH,  Ace  I.,  Lieutenant  Commander,  and  Edward 
H.  KIDERA.  Instructor,  Permeable  Membrane 
Recovery  of  Helium  from  Diving  Gas."'  Prot  ceiling' 
from  International  Diving  Symposium  New  Orleans, 
Louisiana.  7  February  1°83,  8°-100. 

Helium  can  be  reclaimed  from  waste-diving  gas  by  using 
a  small  reliable  device  called  a  gas  permeator.  Helium  is 
enriched  by  means  of  a  thin  membrane  through  which 
helium  permeates  substantially  faster  than  oxygen, 
nitrogen,  and  a  number  of  other  contaminants.  High 
quality  helium  is  retained  and  other  gases  are  exhausted. 

Basic  permeator  theory  and  design  criteria  area 
presented.  Spiral  wound  cellulose'  acetate  permeators 
were  analyzed  for  helium  enrichment.  Helium  selec¬ 
tivities,  flux  rates,  pressure  ratios,  and  efficiencies  were 
determined.  The  permeators  were  incorporated  into  a 
proposed  reclaim  system  and  approximate  system  costs 
determined.  Results  indicate  that  permeators  otter  a  sim¬ 
ple,  economical  means  of  helium  recovery. 
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Presentations  I 


DAWSON,  Thomas  H.,  Associate  Professor,  "Elastic 
and  Visco-Elastic  Solutions  to  Wave-Induced  Sub- 
bottom  Movements,"  Research  Conference  on 
Seafloor  Stability  of  Continential  Margins,  Bay  St. 
Louis,  Missouri,  12-15  October  1982. 

LLOYD,  Adrian  R.J.M..  Visiting  Research  Professor, 
"Progress  Towards  a  Rational  Method  of  Predicting 
Submarine  Manoeuvres,"  RINA  International  Sym¬ 
posium  on  Naval  Submarines,  London,  May  1983. 

LLOYD,  Adrian  R.J.M.,  Visiting  Research  Professor, 
Deck  Wetness  Experiments,"  20th  ATTC,  Stevens  In¬ 
stitute  of  Technology.  Hoboken,  August  1983. 


LLOYD,  Adrian  R.I.M..  V  isiting  Research  Professor 
Ship  Motions,  Wind,  and  the  Helicopter  l  SNA 
Sigma  Xi  Club,  Annapolis,  le  February  083. 

METCALF,  John  T.,  Associate  Prolessor.  Recent  Ad¬ 
vances  in  Underwater  Surveys  for  Extension  of  Time 
Between  Drydocking,"  Spring  Meeting  Star  Sym¬ 
posium,  Society  of  Naval  Architects  and  Marine 
Engineers,  Washington,  D.C.,  7  April  1983. 

SAR1CH,  Ace  J.,  Lieutenant  Commander,  et.  al..  An 
Overview  into  Submarine  CO;  Scrubber  Develop¬ 
ment,"  ASME  Winter  Meeting,  Phoenix,  Arizona, 
November  1982. 


LLOYD,  Adrian  R.J.M.,  Visiting  Research  Professor, 
"Deck  Wetness  Research,  USNA  Hydromechanics 
Laboratory  Seakeeping  Seminar,  Annapolis,  13  Octo¬ 
ber  1982. 
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The  Weapons  and  Systems  Engineering 
Department  provides  and  maintains 
an  environment  in  which  research 
activities  contributing  to  the  profes¬ 
sional  growth  of  the  faculty  and  out¬ 
standing  midshipmen  flourish.  Such  research,  in 
addition  to  keeping  both  faculty  and  midshipmen 
abreast  of  today's  rapidly  advancing  technology, 
ultimately  improves  the  academic  environment  by 
providing  examples  of,  and  solutions  to,  existing 
problems.  Where  research  is  based  on  problems 
posed  by  the  U.  S.  Navy,  the  association  causes 
the  academic  environment  to  be  more  relevant  to 
the  professional  development  of  midshipmen. 

Faculty  research  is  regularly  undertaken  by 
nearly  all  civilian  members  of  the  Weapons  and 
Systems  Engineering  Department  and  on  occasion 
by  some  military  members  as  well.  Funding  for 
research  activities  is  available  from  several 
sources,  including  grants  or  contracts  from 
various  federal  agencies  as  well  as  funding  support 
from  within  the  Naval  Academy.  Current  con¬ 
tracts  have  been  made  by  faculty  members  with 
the  Naval  Surface  Weapons  Center  at  White  Oak 
and  Dahlgren.  Excellent  faculty  and  midshipmen 
research  relations  have  additionally  been 
established  with  the  David  W.  Taylor  Naval  Ship 
Research  and  Development  Center,  Annapolis 
Laboratory. 


WEAPONS  AND  SYSTEMS  ENGINEER  INC, 


Sponsored  Research 

*■  « 

AEGIS  Doctrine  Study 

Researcher:  Associate  Professor  C.  George  Brockus 
Sponsor:  Naval  Surface  Weapons  Center,  Dahlcren 


In  the  AEGIS  combat  system,  the  decision-making 
procedures  have  become  very  rapid  and  parallel  in 
nature.  In  many  cases  human  intervention  takes  the 
form  of  forbidding  actions  recommended  automatical¬ 
ly  by  the  computers  in  the  various  components  of  the 
system.  Each  of  the  three  main  components,  the  Radar 
system,  the  Command  and  Display  system,  and  the 
Weapons  Control  system,  has  its  own  computer  con¬ 
trol  system,  and  each  processes  a  set  of  IF  (Conditions 
are  met)  THEN  (Take  the  appropriate  Action)  doc¬ 
trine  statements.  Since  that  facility  is  new,  and 


because  it  is  quite  complex  and  interdependent,  it  is 
very  difficult  to  fabricate  and  judge  for  completeness  a 
set  of  doctrine  statements. 

As  a  result  of  an  intensive  study  of  the  systems  and 
their  doctrine  capability,  it  has  been  decided  to  build  a 
functional  simulation  of  the  AEGIS  Combat  System,  and 
to  evaluate  the  performance  of  sets  of  doctrine 
statements  utilizing  a  new  technique  from  the  field  of  Ar¬ 
tificial  Intelligence  known  as  Genetic  Algorithms.  This  ef¬ 
fort  will  continue  into  Fiscal  Year  1984,  with  the  Simula¬ 
tion  to  be  programmed  in  the  new  DOD  HOL  Ada. 


Magnetoelastic  Strain  Gauge 

Researchers:  Associate  Professors  Robert  DeMoyer,  Jr.  and  E.  Eugene  Mitchell 
Sponsor:  Naval  Surface  Weapons  Center,  White  Oak 


Magnetoelastic  ribbon  is  a  metallic  substance  with  no 
crystalline  structure.  When  annealed  in  a  magnetic 
field,  it  attains  a  strong  coupling  between  mechanical 
and  magnetic  properties.  Stress  applied  to  the  ribbon 
produces  a  change  in  magnetic  permeability, 
measurable  as  a  change  in  inductance  in  a  coil  wound 


around  the  ribbon.  Experimental  results  have  shown 
the  ribbon  to  act  as  a  strain  gauge  with  a  gauge  factor 
three  orders  of  magnitude  greater  than  that  of  a 
typical  resistive  strain  gauge.  On-going  research  is  be¬ 
ing  conducted  to  eliminate  undesirable  drift  apparently 
due  to  the  ribbon  bonding  agent. 


Application  of  Stochastic  Optimal  Control 

to  Networks 

Researcher:  Assistant  Professor  Richard  V.  Houska 
Sponsor-.  Naval  Academy  Research  Council 


A  statistical  approach  to  solving  network  routing  problems 
is  investigated.  By  relating  distances  between  nodes  in  a 
network  to  transition  probabilities  in  a  discrete  state, 
discrete  time  Markov  Process,  the  problem  of  finding  a 


shortest  path  can  be  transformed  into  one  ot  finding  an 
optimal  control.  This  method  of  finding  an  approximate 
solution  to  the  shortest  path  problem  can  be  programmed 
easily  on  a  digital  computer  and  is  numerically  efficient, 
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Power  Line  Carrier  Systems 

Researcher:  Associate  Professor  Olaf  N.  Rask 
Sponsor:  Naval  Surface  Weapons  Center,  Dahlcren 


Power  line  carrier  systems  are  intended  to  be  used  to 
replace  dedicated  signal  lines  in  transmitting  control 
signals  around  a  ship.  This  concept  has  been  in  use  lor 
many  years  in  commercial  power  generation  and  is 
now  being  considered  for  shipboard  use.  The  work 
last  summer  included  the  study  of  four  presently 
available  systems  and  the  measurement  of  their  perfor¬ 
mance.  Also,  it  includes  a  study  of  the  power  cables 


as  transmission  channels.  The  three  phase  power  lines 
support  two  modes  of  propagation.  One  is  termed  the 
symmetric  mode  and  the  other  is  termed  the  difference 
mode.  Each  mode  has  a  different  phase  velocity  and  a 
different  impedance.  Expressions  for  the  reflection 
coefficients  associated  with  the  60  Hz  generators  and 
the  60  Hz  loads  were  formulated.  Coupling  between 
the  modes  was  studied. 


Dynamic  Models  of  Regenerative  Cycle 
Gas  Turbine  Engines 

Researcher:  Assistant  Professor  Jfrry  W.  Watts 
Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


The  addition  of  a  heat  exchanger  to  a  gas  turbine  engine 
to  reduce  fuel  consumption  by  using  exhaust  heat  can 
result  in  transient  problems  for  the  engine.  For  example, 
in  a  drop  load,  overspeed  condition,  a  heat  exchanger 
would  aggravate  the  situation. 

A  dynamic  model  is  being  developed  which  will  in¬ 
vestigate  this  problem.  The  model  will  effectively 
simulate  any  gas  turbine  engine  including  intercooled 
regenerative  engines  and  variable  geometry  engines.  It  is 


likely  that  special  controls  will  need  to  be  developed  to 
protect  regenerated  gas  turbine  engines  from  some  of  the 
transients  which  may  occur.  Work  achieved  so  far  in¬ 
cludes  a  simple  (i.e.  short  computational  time)  dynamic 
model  of  a  heat  exchanger  and  incorporation  of  a 
20-page  computer  model  of  Detroit-Diesel-Allison's  fuel 
control  into  an  in-house  gas  turbine  model,  which  was 
made  to  function  properly. 


Stability  Enhancement  of  a  Flexible 
Robot  Manipulator 

Researcher:  Midshipman  l/C  Thomas  D.  Looke 
Adviser:  Associate  Professor  Kenneth  A.  Knowles 
Sponsor:  Trident  Scholar  Program 


A  computer  software  programming  technique  was 
developed  to  compensate  a  highly  oscillatory  robot 
system  controlled  by  a  bang-bang  input.  The  assump¬ 
tions  that  the  system  was  linear  and  had  lumped 
parameter  characteristics  allowed  a  fifth  order, 
simplified  dynamic  model  to  be  derived.  Analysis 
using  frequency  response  methods  led  to  further 
simplification  of  the  model  to  a  third  order  system. 
Based  on  the  third  order  model,  a  technique  was 


developed  which  would  compensate  the  system  with  a 
form  of  a  deadbeat  control.  Simulation  of  the  model 
driven  by  the  compensated  bang-bang  input  verified 
the  deadbeat  response.  The  technique  was  im¬ 
plemented  on  an  8080-based  microcomputer  system, 
which  controlled  the  input.  Actual  system  response  to 
the  compensated  input  was  observed  to  be  essentially 
free  of  the  undesirable  oscillatory  motions,  thus 
yielding  an  apparently  rigid  system. 
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Independent  Research 


Genetic  Algorithms  and  the  Traveling  Salesman 

Researcher:  Associate  Professor  C.  Geokc.e  Bkcxm  s 

Genetic  Algorithms,  a  new  search  technique  from  the  The  combination  of  these  disparate  techniques, 

field  of  Artificial  Intelligence,  were  combined  with  an  working  together  to  satisfy  a  common  goal,  provided 

Optimal  Control  method  recently  developed  tor  a  new  and  very  time-efficient  technique  for  providing 

Stochastic  Control  Systems  in  order  to  search  for  op-  approximate  (sub-optimal)  solutions  tor  an  historically 

timum  paths  in  the  context  of  the  Traveling  Salesman  very  difficult  (in  terms  of  time  of  computation) 

Tours.  problem. 
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Research  Course  Projects 


Robot  Control  Designs  and  Algorithms 

Researchers:  Midshipmen  l/C  Barbara  A.  Bei  l,  Cheryi  A.  Dolyniuk,  Randai.i  L.  Fuchs. 

William  B,  Ramsey,  and  Dale  T.  Walter 

Advisers:  Associate  Professors  Robert  DeMoyer,  Kenneth  a.  Knowles,  E.  Eugene  Mitt  heu  , 
and  Assistant  Professor  Jerry  W.  Watts 

The  goal  of  this  project  was  to  develop  fundamental  2,  Two  physically  different  joystick-based  pen- 

control  accessories  and  control  algorithm  software  dants  were  developed  for  use  in  manually  controlling 

packages  to  provide  a  foundation  upon  which  future  the  RHINO  for  use  as  a  teleoperator,  or  for  teaching 

robotics  research  can  build.  The  test  vehicle  was  a  a  specific  sequence  of  motions  and  coordinates.  Soft- 

small  commercial  six-axis,  single  speed,  electric  drive,  ware,  including  the  track  and  display  programs,  was 

rotary-joint  table-top  robot  arm  (RHINO  XR-1).  The  developed  for  use  with  the  pendants.  The  single 

control  computer  was  an  8080-based,  64K  byte  joystick  pendant  utilizing  a  trigger  switch  for  end- 

memory,  disk  drive  microcomputer  operating  under  effector  control  and  a  thumb  switch  for  shifting 

CP/M.  Compiled  Microsoft  BASIC  was  used  as  the  joystick  control  between  three  groups  of  two  axes 

computer  language,  because  of  the  ease  of  develop-  each  appeared  to  be  more  effective  in  controlling  the 

ment  utilizing  interpretive  BASIC,  and  the  fact  that  RHINO  than  the  two-joystick-two-hand  control  pen- 

the  final  programs,  when  compiled,  executed  with  ap-  dant. 

proximately  90%  or  more  of  the  speed  of  similarly  3.  A  PDP-15/EAI-681  hybrid  computer-based 

compiled  microsoft  FORTRAN  programs.  After  graphics  and  simulation  package  of  software  was 

developing  a  set  of  fundamental  robot  control,  coor-  developed  for  real-time  computer  study  of  the 

dinate  transformation,  and  safety  programs  as  a  RHINO.  An  interface  to  the  robot  was  also  im- 

group,  each  participant  undertook  one  of  the  follow-  plemented,  thus  providing  the  basis  for  future  hybrid 

ing  specific  projects:  computer-based  compensated  control  of  the  RHINO, 

1.  A  software  package  was  developed  to  enable  the  or  similar  robots. 

RHINO  to  type  out  arbitrary  messages  on  the  con-  4.  Several  collision  avoidance  algorithms  were  in- 

trolling  computer's  terminal  keyboard.  A  special  vestigated  by  computer  simulation  to  lay  the  ground- 

orientation  initialization  routine  was  developed  to  per-  work  for  future  multi-robot  control  research.  A 
mit  the  subsequent  use  of  pre-stored  key  location  computer-controlled  vertically  moving  obstacle,  termed  a 

coordinate  data.  Lack  of  tactile  sensors  and  the  "vertiveyor, "  was  developed  to  provide  a  standard  robot 

tendency  of  the  RHINO  to  destroy  itself  when  task  impediment  for  comparing  the  performance  of 

physically  restrained  required  the  development  and  various  collision  avoidance  algorithms.  No  algorithms 

use  of  a  spring-loaded  typing  wand.  were  actually  implemented  on  the  microcomputer. 


Voice  Activated  Telephone  Dialing  System 

Researcher:  Midshipman  l/C  Craig  Husa 
Adviser:  Associate  Professor  Oi  af  N.  Rask 

The  project  up  until  this  time  has  consisted  of  a  study  logarithmic  manner  between  200  Hz  and  3000  Hz  have 

of  the  properties  of  the  human  voice  in  time  and  fre-  been  designed.  Circuit  boards  have  been  built  and  the 

quency,  of  telephone  circuits,  and  of  the  various  filters  are  now  being  assembled  and  tested.  A  dialing 

telephone  chips  which  are  available  to  replace  discrete  chip,  the  Mostek  MK5173,  has  been  selected  and 

components.  Ten  band-pass  filters  distributed  in  a  ordered. 
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Artificial  Intelligence  in  Self-Learning 
Problem  Solving  Methods 

Researcher:  Midshipman  l  C  |oet  Mii  i  ek 
Adviser:  Assistant  Professor  Richard  V.  Houska 


This  research  investigates  the  problem  of  developing 
an  "intelligent"  problem  solving  procedure  which  can 
both  be  programmed  easily  on  a  digital  computer  and 
applied  to  a  variety  of  problems  of  potential  interest 
to  the  U.S.  Navy.  To  a  certain  extent  the  approach 
taken  is  similar  to  one  known  as  the  Graph 
Transverser,  a  method  for  finding  paths  through  net¬ 
works  efficiently,  introduced  first  in  1965.  This  is 
combined  with  a  so-called  "backtrack"  analysis  com¬ 
ponent  to  give  the  overall  procedure  memory  and  the 
ability  to  discriminate  between  good  and  bad  moves 


in  the  course  of  solving  any  problem  to  which  the 
procedure  is  applied.  To  date  the  results  of  this 
research  include  the  development  of  a  general 
algorithm  in  the  form  of  a  detailed  process  flow  chart; 
the  development  of  a  digital  computer  program  in 
BASIC,  which  implements  the  algorithms  and  applies 
it  to  playing  a  game  of  Tic-Tac-Toe;  and  some 
preliminary  results  of  how  the  algorithm  can  be  com¬ 
bined  with  good  methods  for  obtaining  approximate 
solutions  to  exponential  time  problems  such  as  finding 
the  shortest  path  connecting  N  points. 
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Publications 


HOUSKA,  Richard  V.,  Assistant  Professor,  and  C. 
George  BROCKUS,  Associate  Professor,  'Stochastic 
Optimal  Control  Applied  to  Deterministic  Network 
Problems."  Modeling  and  Simulation,  13  (November 
1982),  429-435. 

A  stochastic  optimal  control  model  is  used  to  solve 
certain  minimum  path  and  minimum  transit  time 
problems  in  networks,  including  a  version  of  the 
famous  traveling  salesman  problem.  The  cor¬ 
respondence  between  a  stochastic  control  model  and 
deterministic  problems  is  established  by  considering 
the  minimum  expected  time  optimal  control  as  a  per¬ 
mutation  of  system  states  which  is  equivalent  to  the 
shortest  path  through  the  network.  In  addition,  a 
computationally  efficient  algorithm  for  finding  the  op¬ 
timal  control  is  developed  and  used  to  provide 
numerical  results  for  several  example  problems.  The 
algorithm  itself  can  easily  be  programmed  on  a  digital 
computer. 

MITCHELL,  E.  Eugene  and  Robert  DEMOYER,  Jr., 
Associate  Professors,  et  al.,  "Force  Feedback  Sensors 
for  Robot  Adaptive  Control,”  Proceedings  of  the 
Fourth  Meeting  of  the  Coordinating  Group  on 
Modern  Control  Theory,  Part  II,  Oakland  University, 
Rochester,  Michigan,  October  1982,  pp.  1-22. 


This  paper  describes  the  Naval  Surtace  Weapons 
Center  (NSWC)  Program  for  developing  high  perfor¬ 
mance,  simple,  rugged,  cost  eltective  magnetoelastic 
force  feedback  sensors  for  robots  and  machine  tools. 
Also,  NSWC  has  designed  magnetic  circuits  which  are 
easily  adapted  to  force  feedback  sensors.  In  this 
paper,  magnetoelastic  materials  are  described  along 
with  the  properties  that  make  them  potentially  such 
outstanding  force  feedback  sensors.  Following  this,  the 
NSWC  Program  is  detailed,  including  advances  in 
materials  research,  in  simple,  low  cost  electronic  and 
magnetic  circuits,  and  designs  for  force  feedback  sen¬ 
sor  modules.  The  results  are  in  the  public  domain. 

MITCHELL,  E.  Eugene  and  Robert  DEMOYER,  Jr., 
Associate  Professors,  et  al..  Outstanding  Potential 
Shown  by  Magnetoelastic  Force  Feedback  Sensors  for 
Robots,"  Sensor  Review,  (October  1982),  200-205. 

This  paper  describes  the  Naval  Surface  Weapons 
Center  (NSWC)  program  for  developing  high  perfor¬ 
mance,  simple,  rugged,  cost  effective  magnetoelastic 
force  feedback  sensors  for  robots  and  machine  tools. 
The  paper  includes  a  description  of  the  magnetoelastic 
materials  and  the  properties  that  make  them  outstand¬ 
ing  candidates  for  force  feedback  sensors.  Also,  in¬ 
cluded  are  some  details  on  some  of  the  low  cost  elec¬ 
tronic  and  magnetic  circuits. 
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Presentations 


BROCKUS,  C.  George,  Associate  Professor,  "Shortest 
Path  Optimization  Using  a  Genetic  Search 
Technique,"  Fourteenth  Annual  Pittsburgh  Conference 
on  Modeling  and  Simulation,  Pittsburgh,  Penn¬ 
sylvania,  21-22  April  1983, 

DEMOYER,  Robert  Jr.,  Associate  Professor,  and  E. 
Eugene  MITCHELL,  Associate  Professor,  Force  Feed¬ 
back  Sensors  for  Robot  Adaptive  Control,”  Fourth 
Meeting  of  the  Coordinating  Group  on  Modern  Con¬ 
trol  Theory,  Oakland  University,  Rochester, 

Michigan,  October  1982. 

HOUSKA,  Richard  V.,  Assistant  Professor,  and  E. 
Eugene  MITCHELL,  Associate  Professor,  "Design  and 
Analysis  of  Optimal  Observers  Using  3D  Graphics," 


Fourteenth  Annual  Pittsburgh  Conference  on  Model¬ 
ing  and  Simulation.  Pittsburgh,  Pennsylvania.  21-22 
April  1983. 

MILLER,  Joey,  Midshipman  1C  and  Richard  V. 
HOUSKA,  Assistant  Professor,  "A  Sell-Learning 
Method  for  Solving  Shortest  Path  Network 
Problems,"  Fourteenth  Annual  Pittsburgh  Conference 
on  Modeling  and  Simulation,  Pittsburgh,  Penn¬ 
sylvania,  21-22  April  1983. 

WATTS,  Jerry  W.,  Assistant  Professor,  "Simulation 
of  a  Linear  Time-Varying  Deterministic  Control  Prob¬ 
lem,"  Fourteenth  Annual  Pittsburgh  Conference  on 
Modeling  and  Simulation,  Pittsburgh,  Pennsylvania, 
21-22  April  1983. 


DEPARTMENT  OF 


English 

PROFESSOR  DAVID  O.  TOMLINSON 
CHAIRMAN 


For  faculty  members  and  midshipmen 
majors  of  the  English  Department, 
Academic  Year  1982-1983  was  a  vintage 
year  for  literary  research  and  scholarly 
publication.  Two  sponsored  projects, 
with  support  from  the  Naval  Academy  Research 
Council,  were  underway:  work  toward  an  il¬ 
lustrated  scholarly  edition  of  the  autobiography  of 
a  seventeenth-century  Spanish  soldier-of-fortune, 
and  completion  of  a  computer-generated  concor¬ 
dance  of  Tennyson's  poetry.  Sponsored  by  the 
Trident  Scholar  Program  and  directed  by  an 
English  faculty  member.  Midshipman  Mark 
Gorenflo  completed  a  study  of  John  Milton  and 
the  "New  Philosophy." 

Independent  (non-funded)  research,  with  27 
projects  in  progress,  included  such  varied  topics  as 
enchantment  in  nineteenth-century  English 
literature,  seafood  and  strategy  in  Elizabethan 
England,  rhetoric,  improving  writing,  and 
Renaissance  women.  English  writers  studied  in¬ 
cluded  James  Bryce,  Thomas  Carew,  Joseph  Con¬ 
rad,  Robert  Graves,  John  Milton,  and  Alfred, 
Lord  Tennyson.  The  works  of  American  authors 
Robert  Hayden,  John  Pendleton  Kennedy,  Her¬ 
man  Melville,  William  Stryon,  and  James  Wright 
were  among  topics  investigated.  One  faculty 
member  was  at  work  on  a  novel  and  completed 
several  short  stories. 

Twenty-eight  articles  were  published  in  profes¬ 
sional  journals,  and  two  bibliographies  and  con¬ 
tributions  to  an  international  bibliography  were 
completed.  Eighteen  presentations  were  made  by 
Department  members  at  sessions  of  literary 
organizations.  Ten  research  course  projects  were 
completed  by  English  majors,  under  the  direction 
of  English  faculty  members. 

Research,  critical  investigation,  and  creative 
writing  by  members  ot  the  English  faculty  enhance  the 
quality  and  vitality  of  instruction  in  the  classroom  as 
well  as  the  scholarly  reputations  ot  those  involved  and 
the  Naval  Academy  they  represent. 
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Sponsored  Research 


The  Life  of  Captain  Alonso  de  Contreras 

RESEARCHER:  Llfcl TENANT  COMMANDER  C.  HERBERT  Gil  1 11.ANI).  USNR 
SPONSOR:  NAVAI  AcADENPi  RESEARCH  COl'NCII 


The  researcher  is  preparing  a  fully  annotated  and  il¬ 
lustrated  edition  of  the  book-length  autobiography  of 
a  Spanish  professional  soldier  who  served  as  a  galley 
captain  for  the  Knights  of  Malta  and  as  an  infantry 
officer  in  the  Spanish  Army,  during  the  period 
1595-1630.  His  voyages  took  him  throughout  the 


Mediterranean  and  to  the  Caribbean.  His  picaresque 
narrative  compares  interestingly  with  the  fiction  of  the 
time  and,  with  proper  annotation,  will  provide  a 
valuable  picture  of  everyday  military  life  and  small- 
unit  operations  during  the  period  covered. 


A  Computer-Generated  Concordance 
of  Tennyson's  Poetry 

Researcher:  Maior  Laprence:  IV.  Mazzeno,  USA 
Sponsor:  Naval  Academe  Research  Copncu 


This  ongoing  project,  begun  in  1980  with  support 
from  the  Naval  Academy  Research  Council,  will 
culminate  in  the  production  of  a  new  concordance  to 
the  works  of  Alfred  Tennyson.  The  new  edition  of 
Tennyson's  poetry,  forthcoming  from  Longman's  Press 
and  edited  by  Christopher  Ricks,  is  being  used  as  the 
base  text  for  the  project.  The  text  is  entered  into 
memory  and  then  the  WATCON  (Waterloo  Concor¬ 
dance!  program  is  used  to  arrange  data  into  the 


desired  format  and  to  produce  statistical  summaries  of 
word  frequency,  omitted  words,  line  lengths,  etc. 
During  the  year  representatives  from  Western  Ontario 
University  in  London,  Ontario.  Canada,  asked  to  in¬ 
clude  this  work  with  their  work  on  the  poet  Robert 
Browning  in  a  major  project  to  complc’"  concordances 
to  the  major  Victorian  poets:  the  final  work  will  be 
published  as  part  of  the  Cornell  University  Concor¬ 
dance  series. 


Milton  and  the  "New  Philosophy":  A  Literary-Historical 
Examination  of  the  Sciences  and  the  Humanities  in 
Seventeenth-Century  England 

RESEARCHER:  MIDSHIPMAN  1  C  MARK  CORENEI  O 
ADVISER:  ASSOCIATE  PROFESSOR  JOHN  C.  WcXTEEN 
Sponsor:  Trideni  Sc  not  ak  Prcx.ram 


Empirical  thinkers  and  scientists,  known  to  the  world 
as  tlie  New  Philosophers,  challenged  the  foundations 
of  social,  political,  and  religious  ideology  in 
seventeenth-century  England.  The  researcher  con¬ 
ducted  a  historical-literary  exploration  ol  the  relation¬ 
ship  between  science  and  humanity  in  the  seventeenth- 
century  through  research  into  both  primary  and 
secondary  sources.  I  King  the  writings  ol  Michel  de 
Montaigne  Sir  Thomas  Browne,  Thomas  Hobbes. 
Abraham  Cowley  and  Sir  Francis  Bacon  .is  a 
backdrop,  this  Trident  Scholar  then  Ionised  his 
research  cm  the  figure  of  John  Milton,  a  man  deeply 


involved  in  the  political,  religious,  and  literary  issues 
of  his  day. 

In  John  Milton,  he  found  a  poet  who  was  con¬ 
cerned  with  and  sympathetic  to  the  new  scientilic  in¬ 
quiries  and  methods.  He  incorporated  empirical  con 
cerns  with  space  and  dynamics  into  111-  epic  poetic 
works.  Above  all  Milton  was  dedicated  to  changing 
society  as  lie  found  it  into  a  new  righteous  E  lit  Mian 
commonwealth  in  which  empirical  science  guid'd  h\ 
the  precepts  (>l  his  t.iith  and  concern  lot  the  digmte  ol 
man  would  pluv  an  important  though  not  p.uu 
mount  tolc. 


H  NC1.ISH 


Independent  Research 


The  Significance  of  the  Young  Russian's  Book  in 
Conrad's  "Heart  of  Darkness" 

RESEARCHER:  ASSOCIATE  PROFESSOR  JAMES  A.  ARNOl  E> 

This  is  a  sequel  to  an  article  entitled  "The  Young  Rus-  require  a  careful  examination  ot  their  characters  with 

sian's  Book  in  Conrad's  'Heart  of  Darkness.'  "  The  a  view  to  determining  what  Conrad  really  wanted  his 

First  article  identified  the  book  as  Nicholas  Tinmouth's  readers  to  think  of  their  feelings  and  attitudes,  not  on- 

An  Inquiry  Relative  to  Various  Points  of  Seamanship.  ly  about  the  book  but  also  about  other  characters  in 

Considered  as  a  Branch  of  Practical  Science.  The  se-  the  story.  It  will  also  require  a  study  ot  contemporary 

quel  will  attempt  to  explain  the  strong  appeal  of  the  newspaper  and  magazine  articles  to  detine  British 

book  to  the  young  Russian  and  Marlow,  the  narrator  public  opinion  about  European  operations  in  the  Con- 

and  protagonist  ot  the  story.  Such  an  explanation  will  go. 


Conrad's  Seamanship  in  "Typhoon" 

Rl-:S|  AIR  HER:  ASSOUA  IT  PROFESSOR  [AMES  A.  ARNOl.P 

Conrad  s  statement  in  his  Author's  Note  to  hand,  some  ot  Conrad  s  data  on  ship  course,  direction 

Typhoon  that  the  particular  typhoon  ot  the  tale  ot  swell,  and  wind  direction  are  inaccurate  and  con- 

was  not  a  typhoon  ot  my  actual  experience  is  tradictorv.  For  example,  it  is  impossible  to  determine 

equivocal:  it  leaves  open  the  possibility  that  there  was  whether  the  Man-Slum  s  course  is  north  or  northeast, 

no  typhoon  in  his  experience.  However,  he  has  been  though  the  latter  is  more  likely.  However,  in  that 

quoted  as  saying  later  that  "1  experienced  another  one  case,  the  "cross  swell  from  the  direction  ot  Formosa 

in  the  Indian  Ocean,  and  used  my  impression  ot  Channel"  that  the  ship  encounters  should  be  coming 

that  Indeed,  the  weather  and  sea  conditions  as  trom  dead  ahead  rather  than  broad  cm  the  bow  and 

described  in  the  store'  give  an  accurate  impies-ion  ot  would  not  cause  the  severe  roll  that  the  first  mate 

such  storms  as  now  known  and  as  described  in  late  wants  to  moderate  by  heading  "to  the  eastward.  In 

nineteenth-century  books  on  weather  and  cyclonic  tact.  Captain  MacVVhirr,  a  keen  observer  ot  detail, 

storms  available  to  Conrad.  (It  may  be  possible  to  says  to  his  first  mate  that  the  swell  comes  trom 

tind  a  book  on  seamanship  ot  Conrad  s  seagoing  northeast.  Apparently  Conrad  cared  little  about  ae  - 

period  with  a  chapter  on  cyclonic  storms  such  as  the  curacy  ot  technical  detail  in  his  description  so  long  as 

one  Captain  MacVVhirr  consulted).  On  the  other  its  general  impression  was  correct  and  effective. 


The  Geography  of  Conrad's  Eastern  Tales 

Rim  arc  tit  K:  Assoc  iaii  I’koii  ssok  (ami  s  a.  Armoi  n 

This  research  project  is  a  complete  survey  ot  the  set-  titied.  nor  has  Samburan  in  \'ictoru.  On  the  basis  ot 

ting  ot  Conrad’s  eastern  tales  with  particular  emphasis  data  in  the  novels  themselves  and  a  stuck  ol  detailed 

on  Lord  Inn.  It  will  be  partly  based  on  the  published  maps  in  atlases  ot  the  general  areas  concerned  it 

work  ol  Conrad  scholars.  However,  the  locution  ol  should  be  possible  to  locate  these  places 

I’atusan  in  In’d  Inn  has  not  vet  been  correctlv  iden- 


Conrad's  Use  of  Names 

RlslAKcHIK  A-ssocIAII  I ’Kc  111  ssok  I  AMIS  A  Ak\OIP 


I  his  studv  is  an  attempt  to  discern  a  pattern  in  C  on 
rad  s  else  ot  real  and  fictitious  names  and  c  hungcs  ot 
names  ot  persons  places,  and  ships  in  C  onrad  s  tic 


turn.  Much  data  have  been  collected  but  the  stuck  t- 
still  in  an  amorphous  stale  When  data  are  complete 
it  might  lend  ifselt  Incomputci  , males  . 


f.ncush 


Styron's  Use  of  Melville  In  Sophie's  Choice 

RFM-AKC  Ilf-.k:  Assoc  I A  II-  I’KOMssOX  X  111  Bl  K\1A\ 


An  outgrowth  ot  the  investigator  s  teaching  contem¬ 
porary  American  literature,  this  project  will  explore 
the  various  ways  in  which  William  Styron  consciously 
uses  Melville  s  Mo/m  Ihi  k  as  source  parallel  in 
Sor/ne  -  Choin‘.  Styron  s  narrator  invites  this  com- 
parison  b\'  invoking  Melville’s  Ishmael  at  the  outset  ot 
tin.  novel.  In  \arious  complex  ways  Styron's  novel  is 


<in  exploration  ol  the  nature  oi  evil  -  at  times 
allegorical,  at  times  realistic  and  thus  recalls 
Melville’s  exploration  ol  the  same  abstraction  through 
the  conflict  between  Ahab  and  the  white  whale.  I  he 
project  is  still  in  an  early  stage,  but  the  comparison 
seems  c  learly  fruitful. 


Portraits  and  Personae:  Characterization  in 
The  Poetry  of  Robert  Hayden 

Ri  m  akchi-.N:  Assouan  Prom  ssok  Futn  M.  FTrkotv 


The  study  was  begun  as  part  ol  a  larger  plan  involved 
in  (he  preparation  ot  a  monograph-length 
biographical  c  ri  t  it  a  I  examination  ol  the  life,  career, 
and  works  ol  Robert  Hayden.  The  specific  concentra¬ 
tion  on  characters,  both  real  and  fictional,  comes  out 
ot  Hayden  s  own  recurrent  and  emphatic  interest  in 
charade,  portrayal.  Ultimately,  a  thorough  knowledge 
ol  whom  and  how  he  characterizes  should  re  veal  more 
about  the  poet's  priorities  and  techniques.  The 


methodology  involves  a  categorization  ot  character 
types,  devolving  into  three  major  genres: 
historical  racial  "heroes,"  biographical  sketches  ot 
ancestry  and  kin.  and  allegorical  personae  in  partial 
revelation  of  the  poet's  own  psyche.  The  results  are 
presently  being  written  up  and  will  appear  as  an  ar¬ 
ticle  chapter  in  a  book  on  the  neglected  black  poet  ot 
the  era  trom  1°40-I960,  to  be  published  by  the 
University  ol  Tennessee  Press. 


The  Seventeenth-Century  English  Animadversion: 

A  Lost  Genre 

Rt  si*  arc  tint:  l.in  it  v-wt  1 1  aim  VsPik  (  lit  it  hi  it  t  (.t: : : :  \\p.  IR..  I  'SNR 


The  animadversion  was  a  literary  lorm  ol  considerable 
importance  during  ihe  sixteenth  and  seventeenth  cen¬ 
turies.  Flourishing  especially  in  the  religious  and 
political  pamphlet  controversies  ot  the  period,  it  at¬ 
tracted  the  talents  ot  many  ot  the  tinest  writers  in¬ 
cluding  lohn  Milton,  lohn  Orydcn  and  Andrew 
Marvell.  File  genre  is  now  largely  unrecognized  and 
apparently  no  extended  dc-linilion  ol  the  term 
animadversion  or  analvsis  ot  the  genie  has  ever 
been  undertaken.  The  investigator  s  analysis  results  in 
the  delinition  ol  animadversion  as  a  work  ol  some- 


length  attacking  a  pieviously  published  work,  which 
tollous  the  argument  ot  the  previous  work  point  by 
point  Additionallv  certain  features  frequently  occur 
1  hc-se  me  Icicle  1  I  ■  the  liberal  use  ol  the  opponent's 
own  words  c  2 1  the  suggestion  that  the  opponent  s 
statements  are  de  ranged  and  or  meaningless  1 3 1  .in 
occasional  preoccupation  with  seemingly  trivial 
points  especially  points  ol  philology  or  grammar:  M1 
an  attack  on  the  opponent  -  prose  style  and  <5'  an  at 
tack  on  the  opponent  -  person  often  involving  a 
biograplu or  character  ot  the  opponent. 


Seafood  and  Strategy  in  Elizabethan  England 

Rl  s|  AK(  HI  K:  I.ll  I'll  \A\I  C  i  'MM-W'PI  K  C  Hi  KH1  K  !  (.li  I  !!  WP  IR.  I ’SNR 


If  t  project  is  «i  stmlv  ol  an  effort  by  tin-  Elizabethan 
.  mtmiil  to  enhance  England’s  sfdp<uvcr  by 
•  .  !  fin-,'  the  dirt  of  the  population.  C Tvt-r  a  period  ol 

t  :«  running  into  the  Stuart  period,  a  senes  of 
•  d  roual  decrees  required  everv  person  in 

■  cre-urne  fish  one  day  a  week  and  on  cer- 
*  i  '  d.p.  M  I  lie  purpose  ot  this  polk  v  w,h 


avowedlv  not  religious  hut  rather  to  inweave  the  si/e 
ot  the  E.nglish  (omnnn  lal  tithing  fleet  and  heme  die 
pool  ot  experienced  seagoing  manpower  that  would  b< 
available  to  man  the  navv  in  time  ot  wai .  Ihe 
researcher  is  dot  ument mg  this  poliiv  and  exploring  ih 
ettet  tivencss  and  ramit  u  al  ions. 


I  N  (,  I  i  s  || 


The  Real  "Selvagee"  and  Others  of  the  Frigate  Neversink 

RlM  AKtm.K:  Pkoh  ssok  Wilson  I  .  Ml  U  l\ 


Ihe  hcM  wav  to  nicntifv  the  officers  o!  the  trigate 

.Wiii t- .  when  Merman  Melville  was  aboard  as  an 
ordrnarv  M.iinan  t  18  August  1843-14  October  1844)  is 
to  examine  the  signed  entries  in  the  official  Log  Book 
of  tin  .  ovage.  I  h is  intormation.  coupled  with  the 
Muster  Roll  ot  the  ship  anil  identilii ations  made  in  a 
t:rs{  iditmn  ot  l X'in.tc  /a.  ‘.it  the  Mvstii  Seaport 
1  :hrur\  m.ikes  it  possible  to  name  with  more  preci- 
mi-p  than  forme  rlv  both  officers  anil  men  who  sat  as 
i ' ! : ,  ■ !  n  a  L  i 1 1  manv  ot  the  characters  in  White- luckct . 

!’re\  ions  identi! nations,  based  on  tin-  Harrison 
Robertson  notes  in  a  copv  ot  White-lneket.  have  long 
be  (  n  well-known:  1  hnm.is  ap  C  atesby  lones  as  the 
C  ommoilore  lames  Armstrong  .is  the  Captain;  lames 
I  anlner  a*>  the  l  ust  I  icutenant  I  t.  Bridewell  : 


Latham  Avery  as  'Mad  lack  :  and  so  on.  Robertsons 
connection  with  the  LlniU'tl  S/u.V-,  however,  was  only 
for  the-  homeward-bound  cruise*,  and  his  identifica¬ 
tions  are  accordingly  limited. 

I'sing  the  method  outlined  above*,  it  is  now 
possible  to  identity  Acting  Lieutenant  Francis  Winslow 
as  Selvagee  :  Latham  Avery  as  the  Commodore’s 
Flag-Lieutenant :  l.t.  George  W.  Robbins  as  both 
Corporal  Colbrook  and  the  otticer-in-c harge  of  the 
Marine  detachment;  George  Folger  ot  Nantucket, 
captain  ol  tin*  forecastle,  as  possibly  L’shant  :  and 
Midshipman  George  limes  as  "Boatplug.”  The  suicide 
later  ot  I  t.  Robbins  has  a  possibly  important 
connection  with  one  of  the  final  chapters  ot  Whitt  - 
llii'hi't . 


Elegies  on  James  Wright:  Criticism  and  Confession 

Rlsl  AKUil.K:  Asm.XI.UI  I’ KOI  l.ssOK  Pi  111  IIP  K.  b\Ml\ 


I  In  l.ilc  I, inirs  lYriylit  w.w  .1  port  s  |hh  I  biliwiil 
.mil  i i  sj in  tfil  by  m, my,  .mil  a  xiynilii.ini  intlurnu-  on 
m.inv  inori'.  I  | >on  lib  ili'.itli,  scvrr.il  protniru-nt  anil 
i  nn  ryini;  ('ni  ls  l.-lt  t In-  mi  ll  to  ixpri-ss  l ht‘i r  sense  ol 
loss  ,iihI  thru  estimate  of  IVripht  '  ai  <  otnplishnienl. 

I  lieu  eley.ies  i  atl  I'e  viewed,  then,  as  a  hody  of 
informal  literals  i  litu  ism  that  helps  to  li\  VVriylil'x 


plate  in  literary  history.  Traditionally,  eleyiai  poetry 
has  revealed  as  much  about  the  writer  as  about  the 
syhjeit.  The  death  ol  an  exemplary  tiyure  is  an 
oeiasion  tor  the  mourner  to  measure  himselt.  Through 
an  examination  ol  the  elegies  on  lames  Wriylit.  the 
researiher  hopes  to  ilarily  these  two  perspectives. 


The  Designs  of  Tennyson's  Poetry 

Rl  si  AK(  Mi  K:  AssN.WI  PKOLIssOK  F.lffiXTl^  lOHNMON 


This  book-length  siudy  considers  TVnnyson  s  career  in 
te  rms  of  the*  four  i  h.ir.ic  lerisfii  designs  of  his  major 
long  poems,  examining  how  each  is  the  product  of  ,i 
gratlual  transformation  ol  Romantic  voaes,  interests, 
and  forms  The  relationships  between  and  among 
these-  tour  designs  are  addressed  in  the  course  <4  the 
studv  as  are  their  characteristic  rhetorical  strategies 
and  central  themes.  Ihe  studv  aims  to  clarify  these 
matters  ,is  well  as  I  crimsons  place  in  the*  historv  ol 


English  poetry.  It  demonstrates  the  fundamentally 
ethic. il  goal  ot  Tennyson’s  poetrv.  and  its  means  ot 
ac c  omplishment  briellv.  through  salvaging  the-  forms 
of  Rom.mtic  poetry  and  changing  their  rhetorical 
direction.  Lcnnyson  works  to  help  the  reader 
accommodate  himself  t c '  life  within  a  fallen  world  an 
imperative  which  proves  to  In-  as  strenuous  as  the 
Romantic  quest  for  a  ne  w  Jerusalem 


This  were  a  Medley:  Tennyson's  The  Princess 


Rl  St  AKc  Ifl  I* :  A  -1'!'  :  \\  I  P\<K  >! 

Tht1  Pm:  il'-  is  tin-  least  appreciated  of  I  cnnvson  s 
major  works  and  also  tin-  one  most  di  m  tving  of 
rev. dual  ion  flic  poem  •- genre.  style  magerv 
<  fiar.il  ter  i/.»t  ion .  plot  and  narration  .an  all  he  si  hr 
under  stood  m  relation  to  tnedlev.  Medic  y  is  tin- 
formal  re  ali/ation  i»t  the  poem  s  ei-ntral  \nom  •  >1 
human  potent ulit v.  both  the-  individual  and 


‘.sc  >K  |  ail  \  I  t  ss  b  >j  t\s  !  c  >\ 

soc  *ct  \  s  and  Inuls  :t  m!|  to  t  lie  e  eleTi  at  ion  of  (host 
cjualitics  I  e-nrn  son  w  ish«el  fi>  at  I  ir  m.  varielv 
im  liisi\ i-nt-ss  imtgv  rrccptwitv  and  harmonious 
orde  r  I'llimatek  /V;,-  / 1  • ; • ; .  .  -  projects  towards 
human  be  mg,*,  in  mh  ie tv  an  .it .  it  tide  ilia!  is  iIm  It  a 
medic  \  a  mixture  ol  hoprlu.ness  .end  skeptu  Mil. 


I  NC,  l  ISM 


Studies  in  the  Uses  of  Enchantment  in  Nineteenth-Century 

English  Literature 

RlSIARc  MI  R:  As-IM  AM  PROH.SsOK.  Ell  I  I  N  Tlss  loMNsRlN 


Fairy  tales  figure  importantly  in  the  major  works  ot  a 
number  ot  nineteenth-century  English  writers, 
especially  Tennyson,  Dickens,  and  George  Eliot.  The 
researcher  has  begun  to  investigate  these  authors  uses 
ot  tairy  tale  plots,  characters,  imagery,  and  values, 
and  to  familiarize  hersell  as  well  with  the  theory  and 
history  ot  the  tairy  tale  as  they  are  presented  in 


numerous  articles  and  books  Ultimately  she  hopes  |o 
write  her  own  book  or  articles  on  the  subject.  It  has 
been  part  ot  the  locus  ot  her  course,  The  Victorian 
Frame  ot  Mind,  this  year:  the  results  ot  this  research 
are  also  evident  in  an  article,  currently  in  circulation 
on  Tennyson's  T/te  Princess. 


James  Bryce  and  His  American  Friends:  A  Study  of  the 
Anglo-American  Intellectual  Community  in  the  Late 

Nineteenth  Century 

Rl  SI  ARC  HI:KS:  M.-UOK  I.At'Rt.NU: TV.  M.A//I  NO,  USA,  ANIt  I’KOI  l  NsOK  At !  AN  15.  I.MCcHVII/ 


lames  Bryce,  British  Ambassador  to  America  in 
1907- I°13  and  author  ot  The  American  Coni 
momrealth,  was  a  frequent  traveler  to  America  in  the 
1870- 1°00  period,  and  his  acquaintances  with  various 
figures  in  this  country  provide  a  real  insight  into  the 
intellectual  community  ot  America  during  this  period. 
Some  ot  his  correspondents  and  triends  were  men  and 
women  who  are  now  recognized  as  intellectual  giants 


ot  the  period:  others  have  been  neglected,  but  then- 
contributions  to  American  soc  iety  were  most  valuable 
at  the  time,  and  the  researchers  hope  to  resurrect " 
some  ot  these  figures  and  present  a  portrait  ot  the 
American  intellectual  community  ot  the  period  that 
does  justice  to  all  ot  the  figures  who  had  a  hand  ir 
shaping  the  American  mind  and  character  during  this 
period. 


Improving  Writing  Programs 

Ri  st  arc  iti  R:  Assoc,  iaik  Pkoii  ssor  Chaki  l-.S  |.  Not  AN.  |R. 


Because  ot  his  position  as  chair  ot  the  Ad  Hoc  Com¬ 
mittee  on  Communication  Skills,  (he  researcher  did 
rather  extensive  reading  about  various  aspects  ol  im¬ 
proving  writing  programs.  Especially  important  was 


the  research  on  Writing  Across  the  C  urriculum,  on  the 
relationship  ol  literature  and  composition,  and  on 
various  other  aspects  ot  the  writing  process.  He  e  x¬ 
pects  this  research  to  result  in  publication. 


Diamond's  Dust:  Carew,  King,  and  the  Legacy  of  Donne 

Ri  s|  arc  iii-k:  Asms  i  an  i  Pkoii  ssok  Mrhaii  P.  Pakmk 


The  two  best  known  elegies  on  lohn  Donne,  those  by 
Henry  King  and  Thomas  Carew  are  related  in  a  wav 
that  has  remained  unnoticed  heretofore  Kings  poem 
responds  to  Carew  s  and  attempts  to  refute  it.  C  arew  s 
fascination  with  Donnes  achievement  leads  him  to  ex¬ 
plore  the  wavs  in  which  his  poetry  both  sacred  and 
profane,  has  transformed  English  verse.  King.  Donnes 
literary  and  spiritual  executor,  attempted  to  suppress 
Donnes  early  amatory  poems  lest  their  publication 


undermine  the  edifying  legend  ol  the  saintly  Donne 
that  he  and  l/aac  Walton  had  disseminated.  Thus, 
King  lashes  out  at  C  arews  unauthorized  elegv  in  his 
own  piece  insisting  that  Donne  is  inimitable  in  order 
to  prevent  the  indiscriminate  exploration  ol  his  poetic 
legacy  Happily.  Donnes  poems  were  published 
despite  King  s  clients.  C  arew  s  elegy  remains  as  the 
most  incisive  and  suggestive  c  ritual  comment  on 
Donne  by  a  c  onlcmporarv 
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Annapolis:  A  Walk  Through  History 

Co— Researcher-.  Assistant  Proeessok  Michael  IV  Parker 

This  project  is  the  first  book-length  guide  to  An-  many  nineteenth-  and  twentieth-century  structures  as 

napolis  written  in  almost  one  hundred  years.  The  well  as  the  better  known  eighteenth-century  sites.  The 

book  will  contain  a  historical  introduction  and  will  be  guide  will  prove  an  important  contribution  to  state 

organized  by  street;  it  will  provide  information  on  and  local  history. 

Comely  Gestures,  Sweeter  Manners:  Carew,  Kit  Villiers, 
And  The  Character  of  Caroline  Courtliness 

RlM.AKC  HER:  ASSISTANT  PROFESSOR  Mil  MAPI.  P.  P.ARKI  R 

Thomas  Carew  s  To  the  Count  esse  of  Anglesie"  revises  itself  derives  from  Jonsonian  models,  but  the  virtues 

Jacobean  history  in  terms  ot  Caroline  preoccupations.  Carew  chooses  to  stress  reflect  a  new  Caroline  concern 

The  poem  ostensibly  eulogizes  Kit  Villiers,  the  Earl  of  with  exteriors  rather  than  interiors,  with  manners  rather 

Anglesey;  the  embarrassing  details  of  the  historical  than  morals.  The  poet  adduces  the  example  ot  this 

Anglesey's  life  are  glossed  over,  however,  and  Carew  idealized  Anglesey  in  persuading  the  countess  to 

presents  instead  an  Anglesey  who  is  the  pattern  ot  moderate  her  grief  and  conform  her  behavior  to  the 

Caroline  courtliness.  Banishment  from  the  court  is  courtly  standard  of  elegent  restraint.  Carew  consigns 

reinterpreted  as  a  voluntary  embrace  ot  the  retired  the  historical  Anglesey  to  a  merited  oblivion,  but  the 

country  life;  drunkenness  and  lack  ot  self-control  idealized  portrait  he  sketches  survives  as  an  example  of 

become  a  capacity  tor  measured  enjoyment.  The  elegy  the  courtly  values  of  the  early  1630's. 


The  Facts  of  War:  An  Anthology  of  Poetry  About  War 

RESEAKl  HERS:  Assisi  AM  PROFESSOR  NANO  PROTHRO  AND  MAIOR  LAt/KENl  E  W.  MAZZENO.  USA 

The  researchers  have  compiled  an  anthology  of  poetry  Charge  of  the  Eight  Brigade. "  modern  anti-war  poetry, 

ot  war  from  all  periods  and  a  variety  of  cultures.  and  others.  The  editors  have  divided  the  poems  into 

Among  the  works  are  selections  from  Homer's  Iliad.  eight  categories— "The  Glory,  Spectacle  and  Romance 

Virgil's  Ai'ncitl.  the  old  English  "Battle  ot  Brunaburgh,"  ot  War."  "Songs  ot  Battle.  "  "The  Sweep  ot  Battle." 

classic  Chinese  poems,  Renaissance  and  neoclassic  lyrics  "Victors  and  Vanquished."  "Leaders  and  Followers, 

celebrating  war.  such  nineteenth-century  classics  as  The  Pity  and  Horror  of  War.  "War  and  the 

Emerson's  Concord  Hymn  and  Tennyson's  "The  Populace."  and  "War  and  Nature." 


Theory  of  Narrative  Voice 

Risiaki  HER:  AsScKIAEE  PROEESSOK  STITTII  N  M.  ROSS 

The  term  "voice"  as  applied  to  works  of  literature  has  their  increased  emphasis  cm  abstract  analysis,  and 

become  an  important  concept  in  recent  American  and  more  traditional  concerns  with  biography  and  literary 

English  criticism.  Voice  seems  to  oiler  a  conceptual  history.  The  project  is  leading  toward  a  booh  on  voice 

bridge  between  contemporary  critical  concerns,  with  in  the  novels  of  William  Faulkner. 


Novel-In-Progress;  Short  Fiction 

Rl  si  ARC  III  R:  Assoc  IA  El  I’ROII  ssctR  Molt  \  B  Tl.\s|  M 

The  author  is  writing  the  following  pieces  ol  short  tic-  the  lirst  drat t  ot  a  novel  about  two  young  women 

lion-  "Villa  Nucva  ;  '  Shower":  "Takes":  and  graduates  of  an  Ivy-League  women  s  college. 

"Somewhere  Horses."  She  is  almost  halfway  through 
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The  Journals  of  John  Pendleton  Kennedy 

Rt'St'AKOH-K:  PROFESSOR  D.-U'IOO.  TOMLINSON 


Between  1829  and  his  death  in  1870,  John  Pendleton 
Kennedy  kept  extensive  journals,  noting,  among  other 
things,  his  relationship  with  major  writers — Edgar 
Allan  Poe,  Charles  Dickens,  Anthony  Trollope, 
Washington  Irving,  William  M.  Thackeray,  James 
Fenimore  Cooper  and  others;  his  consultations  with 
Presidents  of  the  U.S,  from  Jacks  on  to  Lincoln;  his 


friendships  with  politicians  including  lights  like  lohn 
Quincy  Adams  and  Henry  Clay;  and  visits  to  the 
Naval  Academy  while  he  was  Secretary  of  the  Navy. 

The  project  consists  of  preparing  an  edited  and  an¬ 
notated  text  from  the  manuscript  journals  suitable  tor 
publication. 


Occasions  for  Writing 

RfSKAKCHEK:  ASSISTANT  PROFESSOR  N.A.VO  WlC  tst  K 


The  researcher  is  co-authoring  a  rhetoric-reader  for 
composition  instruction.  The  text  contains  introduc¬ 
tory  explanations,  model  essays,  analyses, 
assignments,  and  a  handbook  of  grammar,  mechanics, 


and  usage.  Ornisioiis  for  Writing  has  practical  writing 
assignments  tor  the  real  professional  worlds.  Notions 
of  audience,  purpose,  and  voice  are  thoroughly  ex¬ 
amined. 


The  Poetry  of  Robert  Graves 

Rl  SKAKl  H1;K:  INSTRUCTOR  HARDY  Cl  l.VKK  Wll.COXON.  JR. 


The  researcher  is  trying  this  summer  to  complete  his 
doctoral  dissertation  about  the  poetry  of  Robert 
Craves.  His  main  purpose  in  this  work  is  to  examine 
relations  between  Graves'  poetic  style  and  a  radically 
contradictory  state  of  mind  that  goes  by  the  name 
"ambivalence."  The  thesis,  in  a  word,  is  that  he  has 
developed  a  very  archaic  "emblematic"  style  because 
this  style  is  singularly  well  suited  to  accommodating 
conflicting  aims  and  impulses.  In  pursuing  this  theme, 
the  researcher  has  been  able  to  define  the  nature  of  his 


poetic  style  better  than  anyone  else  has  so  lar.  The 
main  method  ot  inquiry  has  been  to  examine  par¬ 
ticular  poems  in  a  very  detailed  manner.  Ot  two 
chapters  yet  to  be  finished,  one  will  concern  Graves' 
characteristic  images  and  poetic  plots,  and  another 
will  briefly  detail  some  important  changes  in  Graves' 
poetry  over  the  course  ot  his  career  and  attempt  to  ex¬ 
plain  why  Graves'  poetry  has  been  for  the  most  part 
rather  flat  and  dull  since  the  lPbO's. 


3 


I  1  S  H 


'By  Violent  Stroke":  Milton,  Violence,  and 
Renaissance  Culture 

RKSEARC  MI  R:  ASSISTANT  I’ROH.SSOK  |OI!N  WcXM  I  \ 


This  research  project  is  the  result  of  dissatisfaction  with 
various  scholarly  and  critical  efforts  to  account  for  and 
to  characterize  lohn  Milton's  political  and  personal 
development  before,  during,  and  after  the  English  Civil 
War.  Milton,  major  seventeenth-century  poet  and 
revolutionary,  moved  in  the  course  of  his  adult  life  from 
a  passionately  active  political  idealism  to  a  seemingly 
pacifistic  state  of  world-weary  resignation.  Milton,  in  the 
1640s  and  I650’s,  ardently  defended  the  beheading  of 
King  Charles  I  and  forcefully  celebrated  the  martial  vic¬ 


tories  ot  Oliver  Cromwell.  By  loo7,  however.  Milton 
had  modified  his  views.  In  his  last  work,  Punitii sc 
Renamed,  there  is  a  severely  restrained  and  passionless 
dismissal  ot  all  the  Satanic  temptations  to  martial  glory 
political  power,  and  even  humanistic  learning.  This 
research  is  intended  to  widen  the  area  ot  discussion 
about  this  development  in  Milton  s  attitudes.  A  tuller  ex¬ 
amination  of  violence  in  Renaissance  culture  will  shed 
new  light  on  Milton's  growing  disenchantment  with 
physical  force  as  an  acceptable  weapon  tor  social  order. 


Renaissance  Women's  Work  and  Works  by  Women 

Researcher:  Assistant  Pkoit:ssok  Mai.i.oio  Yoinc. 


The  writer  is  doing  research  for  a  presentation  which 
will  involve  the  work  of  three  women  of  the 
Renaissance:  Isabella  d'Este,  a  stateswoman  and 
patron  of  the  arts;  Caterina  Sfor/a,  a  military  leader; 
and  Marie  de  France,  a  poet.  All  three  of  these 
women  were  extremely  well-known  and  influential  in 


their  own  time,  though  none  now  has  the  tame  ot. 
say,  Elizabeth  I  or  loan  ol  Arc.  The  researcher  will  be 
considering  their  attainment  ot  high-ranking  positions, 
their  contributions  to  Renaissance  life  and  culture,  and 
their  own  views  ot  the  roles  and  work  of  women. 
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Research  Course  Projects 


Old  English,  the  Language  and  its  Literature 

Researcher:  Midshipman  l/C  Marion  C.  Brown 
Adviser:  Associate  Professor  John  C.  Hill 


The  researcher  concentrated  on  the  fundamentals  of  Old 
English  grammar  and  applied  them  to  the  interpretation 
of  the  literature  of  the  period  in  his  paper  "Old  English, 
the  Language  and  its  Literature."  After  reviewing  com¬ 
ponents  of  speech  such  as  pronouns,  nouns,  adjective 
declensions,  and  verb  conjugations,  he  studied  the 
etymology  of  the  Old  English  language.  He  combined  his 


work  in  both  areas  to  translate  four  Old  English  lyric 
poems:  The  Wanderer.  The  Seafarer,  The  Dream  of  the 
Rood,  and  The  Battle  of  Maldon.  With  special  concen¬ 
tration  on  The  Wanderer,  he  analyzed  the  cluster  ot 
verbs  and  nouns  that  defines  the  poet's  exploration  of 
frozen  feelings,  hopes,  thoughts,  and,  finally,  life  itself 
for  the  poem's  central  speaker. 


The  Use  of  Color  in  Wallace  Stevens'  Poetry 

Researcher:  Midshipman  l/C  Donald  Dkehoef 
Adviser:  Assistant  Professor  Nancy  Prothko 


The  researcher  compiled  a  manuscript  of  20  poems  as  a 
result  of  his  study  ot  poetry  and  its  composition.  During 
the  course  ot  the  semester  he  concentrated  on  contem¬ 
porary  poets:  Dylan  Thomas,  Wallace  Stevens,  and 
Lucille  Clifton.  He  examined  Wallace  Stevens'  color  im¬ 
agery  and  the  technical  composition  ot  his  poems  in  his 
paper.  "The  Use  ot  Color  In  Wallace  Stevens'  Poetry." 


The  study  ot  these  poets  aided  the  researcher  in 
writing  and  evaluating  his  own  poetry.  In  order  to 
become  more  proficient,  he  experimented  with  tech¬ 
niques  ot  accomplished  poets.  He  broadened  his 
technical  appreciation  o!  poetry  through  close  reading 
and  discussion  ot  many  different  poets. 


John  Steinbeck:  A  Study  of  the  Fiction 

Researcher:  Midshipman  i  C  M.  Catherine  Cali 
Adviser:  Associate  Professor  Chari  is  ).  Noi  an 


The  researcher  focused  her  semester  study  ot  John 
Steinbeck  on  two  major  objectives:  to  read  his  14  fictions 
and  It'  explore  his  style  through  criticism. 

In  "Development  ot  a  Theme:  The  Group  Mar, 
Theory  she  traced  the  origin  and  progression  ot 
Steinbeck's  thematic  technique  with  particular  attention 
to  its  use  in  his  most  noted  work.  The  Crape  -  ot  Wrath. 

The  group-man  theory  states  that  certain  men  tend 


to  group  together  in  units.  These  groups,  with  in¬ 
dividual  personality  and  character,  work  together 
toward  common  goals.  Although  personal  sacrifice  is 
sometimes  required,  the  group-man  is  stronger  and 
more  productive  than  the  sell-oriented  individual. 

Through  her  research,  she  discovered  the  complex¬ 
ity  ot  this  theme  and  she  examined  its  multiplicity  in 
the  context  ot  other  novels  hv  the  same  author. 


Mark  the  Music:  A  Novel 


RESEARCHER:  MIDSHIPMAN  1  C  jERIAPt  (ill  1 1  Si'll 

Adviser:  Assoc  iaii  Professor  Philii’  K.  Jason 


The  novel  opens  in  New  York  City  where  Jessica  Col¬ 
lins,  an  aspiring  actress,  attempts  to  find  employment. 
The  novel  develops  the  conflict  between  Jessica's 
desire  to  become  an  actress  and  her  lack  of  determina¬ 
tion  in  realizing  this  goal. 

The  novel  deals  with  the  metaphysical  and  the 
psychological  as  it  explores  the  sources  and  nature  of 
creativity  as  well  as  the  drives  and  personalities  of 
several  artists  with  whom  Jessica  comes  into  contact. 
She  develops  a  better  understanding  of  herself  and  her 
art  through  this  interaction  with  the  secondary 
characters  who  serve  as  models  and  sounding  boards 
for  her.  The  three  most  important  of  these  characters 
are  Don  Durban,  Jessica’s  fiance,  who  is  a  successful 
young  film  director  whose  compassionless,  imper¬ 
sonal,  and  unswerving  dedication  to  success  event¬ 
ually  alienates  Jessica;  Cheryl  Davis,  a  close  friend 


and  confidante  who  serves  as  a  voice  of  reason 
throughout  the  novel;  and  Ward  Summers,  a  lonely  and 
miserable  jazz  sax  player  who  has  been  driven  deep  into 
himself  and  his  music  by  cruel  circumstances,  yet  in 
whose  passionate  dedication  to  his  art  Jessica  finds  some 
part  of  the  answer  to  her  own  dilemma. 

The  value  of  the  project,  aside  Irom  its  intrinsic 
merits,  is  that  it  has  enabled  the  student  to  develop  a 
sophisticated  understanding  of  the  components  ot  fic¬ 
tion  by  solving  real  problems  in  plotting,  creating  the 
illusion  of  time,  setting  scenes,  characterization, 
dialogue,  and  thematic  focus.  Certain  materials  have 
had  to  be  researched  to  provide  verisimilitude,  and  all 
materials  have  had  to  be  fashioned  towards  an  enter¬ 
taining,  unified,  cohesive,  and  evocative  rendering  of 
universal  values  without  ever  losing  concreteness  and 
the  illusion  of  a  life  being  lived. 


The  Character  of  the  Literature  of  Medieval  England 


Researc  her:  Midshipman  l  C  Francis  B  Jones 
Adviser:  Associate  Professor  John  M.  Him 


The  researcher  studied  the  style  and  tone  of  Old 
English  literature  in  his  project.  He  examined  the  basic 
components  of  Old  English  grammar  and  etymology, 
including  verb  conjugations  and  adjective  declensions. 
He  emphasized  the  characteristics  ot  Old  English  prose 
concerning  biblical  and  Germanic  heroic  subjects  in 
addition  to  translating  (H  best  Old  English  lyric 
poems:  The  Wanderer.  The  Seafarer  The  Dream  of 


the  Rood,  and  The  Battle  ot  Maldon.  Paying  special 
attention  to  The  Dream  ot  the  llooil  he  concentrated 
his  research  on  the  heroic  imagery  found  in  this  poem. 
Finally,  he  traced  the  inversions  ot  response  by  which 
the  poet  redetines  heroism,  translating  the  idea  ot 
courage  trom  a  Germanic  to  a  Christian  context. 
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One  Short  Sleep  Past:  Donne  and  Death 

Rksfakc  hhr:  Mipsi iii'Man  1C  Ai  ison  S.  Ml  Ckar’i 
Adviskr:  Assistant  Profkssok  Michaii  P.  I’akmr 


The  poetry  of  John  Donne  (1572-16311  reveals  a  life¬ 
long  obsession  with  death  and  dying.  The  reasons  are 
in  part  historical  and  social.  Donne  lived  in  a  period 
of  high  mortality:  he  experienced  the  plague  first-hand 
during  his  residence  in  London  and,  as  a  priest,  was  in 
frequent  attendance  at  deathbed  scenes.  Yet,  Donne's 
peculiar  preoccupation  with  death  surpasses  th.it  of 
any  of  his  contemporaries  and  pervades  even  his 
earliest  amatory  works. 

In  his  lyric  poetry,  death  represents  the  gateway  to 
the  perfect  union  with  the  lover  never  attainable  on 
earth.  Sexual  consummation  is  described  as  a  death 
followed  by  resurrection:  lovers  in  the  poems  fre¬ 
quently  leave  bodies  behind  to  seek  spiritual  oneness; 
even  the  grave  becomes  a  tine  place  to  embrace.  At¬ 


tracted  to  women  yet  distrustful  ol  them,  delighting  in 
the  body  but  anguished  by  its  decay.  Donne  looks  to 
the  afterlife  to  harmonize  his  own  hateful  contraries. 

An  important  shill  occurs  in  the  later  meditative- 
poetry.  Donne  courts  Cod  in  much  the  same  wav  he 
courted  the  ladies  and  his  lyrics;  he  longs  tor  a  perlect 
union  with  God  but  tinds  such  security  impossible  on 
earth.  Heaven  becomes  the  ultimate  ecstasy  and  all 
earthly  mistresses  prove  to  be  "but  a  dream  ot  Thee. 
Donne's  elaborate  funeral  preparations  assume  the 
character  of  a  bridal.  In  an  ultimate  declaration  ot 
where  his  allegiances  lay,  Donne  chose  to  be  buried 
separately  from  his  wife,  interred  less  than  a  mile 
away:  his  tinal  resting  place  in  St.  Paul’s  suggests  his 
total  surrender  to  sacred  love. 


MacLeish's  J.B.  and  the  Book  of  Job 

RHSI-.ARC  I tt:I<:  MlPSItlTMAN  1  C  I AMLS  A.  N Alt 
APVISIK:  Maior  Laiklnc  i  W.  Maz/ino.  USA 


The  researcher  conducted  a  study  ol  lob  through 
Archibald  MacLeish's  contemporary  play  ot  IB.  assert¬ 
ing  that  the  modern  interpretation  ot  the  biblical 
figure  represented  by  MacLeish's  title  character  con¬ 
trasts  sharply  with  the  actual  religious  personage  of 
Job.  The  play,  written  in  verse  torm  represents  the 
conflict  between  Cod  and  Satan  within  the  characters 
ot  Zuss  (God)  and  Nickels  (Satan).  In  describing 
heaven  and  hell  they  detine  the  major  conflict  in  the 
play:  is  Cod  just  or  unjust? 

IB  showed  unwavering  taith  despite  the  utter 
despair  that  he  experienced.  Although  the  play  con¬ 


cludes  that  he  is  faithful  to  Cod,  he  has  decided  that 
instead  ol  loving  man,  God  merely  exists. 

The  researcher  used  this  point  to  compare  the 
Biblical  lob  to  this  fictional  character.  Unlike  IB.  lob 
becomes  enraged  at  Cod  and,  later,  repents.  Through 
these  major  differences  in  character  IB  proves  a 
reworking,  not  an  interpretation,  of  a  biblical 
character.  He  provides  a  more  tilting  character  ot  lob 
tor  contemporary  society  as  he  tullills  the  need  tor  a 
model  ot  patience  and  long-suttering  in  a  world  ot 
pain. 


The  Evolution  of  Camelot 

RISI  AKCIII  R:  MlPSI III’MAN  1  C  l.INPA  A.  PtTRONt 
Apvisi  k:  Maior  Lai  rknc  i  W.  Maz/ino,  LISA 


This  researcher  studied  the  development  ot  the 
Arthurian  Legend  from  its  earliest  inception  to  the 
musical  presentation  G/me/nt  by  Alan  lay  I.erner  and 
Frederick  Lowe  in  1°60.  The  major  works  considered 
in  this  project  were  Tin'  History  of  Bnhmi  by  Geoff  rv 
ot  Monmouth,  /.»•  Mode  D  Arthur  by  Sir  Thomas 
Malory,  and  hlyll s  of  llw  Kiiix  by  Altred,  Lord  Ten¬ 
nyson.  After  analyzing  the  expanded  c  harac  terization 
and  the  shift  in  literary  tone  trom  objective  to  subjec¬ 


tive,  the  study  focused  on  the  actual  creation  ot 
Cumclot  and  the  major  surrounding  criticisms.  The 
paper  treated  such  inherent  problems  as:  the  classifica¬ 
tion  ot  the  musical  as  history  or  fiction,  the  problem 
ot  too  much  humor,  and  the  possibility  ot  a  trivial 
analysis  ol  the  majesty  ol  Camelot.  The  research  con¬ 
cluded  that  regardless  ol  the  historical  validity. 
Giiiie/ol  preserves  the  spirit  ol  the  Arthurian  Legend 
in  a  context  accessible  to  the  modern  audience. 
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The  Rhetoric  of  Religious  Writing 

RESEARCHER:  MIDSHIPMAN  1  C  KEVIN  SMITH 
Adviser:  Maior  Lai 'RENC'E  W.  Mazzeno,  USA 


The  author  explores  the  reaction  to  I.C.  as  Messiah  by 
modern  man.  In  creating  a  hypothetical  short  story, 
the  researcher  considers  a  valid  religious  question. 

As  a  freshman  at  Texas  University,  J.C.  meets  with 
two  opposing  views:  acceptance  and  rejection.  These 
represent  the  conclusion  the  two  main  characters 
reach  after  hearing  the  words  of  Christ  and  listening 


to  his  message.  As  an  example,  the  author  creates  a 
twentieth-century  version  of  Christ's  miracle  at  Cana 
when  he  changed  water  into  wine.  By  developing  the 
conflicting  views  of  each  main  character,  the  author 
fully  considers  each  side  of  his  theme:  the  acceptance 
of  Christ  within  the  context  of  the  twentieth-century. 


Rhetorical  Patterns  in  Christian  Apologetics 

Researcher:  Midshipman  l  C  Douglas  |.  Wadsworth 
Adviser:  Maior  Laurence  W.  Mazzeno,  USA 


The  author  concentrated  his  research  on  the  scripture, 
traditions,  and  interpretation  ot  Catholic  and  Protes¬ 
tant  theology.  By  focusing  on  three  major 
areas  — ministry,  assurance  of  salvation,  and  tran- 
substantiation — he  found  both  rhetorical  and  substan¬ 
tive  disagreement  in  Christian  doctrine. 

He  demonstrates  the  difficulty  caused  by  over¬ 
simplification  and  stereotypes  of  both  Catholic  and 
Protestant  doctrines.  He  points  to  the  mystical-priest- 


who-takes-the-pIace-of-Christ  view  of  many  Pro¬ 
testants  toward  the  Catholic  ministry,  and  the 
Pm-saved-so-nothing-else-is-required-of-me  view- 
thought  by  many  Catholics  to  be  held  by  Protestants, 
as  examples  leading  to  Christian  diversify. 

In  conclusion  the  author  recalls  the  commonality 
between  these  major  sections  of  Christian  faith :  both 
believe  in  Christ  as  Redeemer. 
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FETROW,  Fred  M..  Associate  Professor.  American 
Poet,  Pod  Lore,  77  (Spring,  1982),  3o-4 1 . 

Robert  Hayden's  final  volume  ot  poetry,  his 
posthumous  American  Journal,  in  many  ways  encap¬ 
sulates  the  poet's  lite,  career,  and  artistic  canon.  The 
slim  volume  ot  twenty-three  poems  reveals  Hayden's 
complete  mastery  ot  technique  while  it  also  shows  his 
inexhaustible  experimentation  with  modal  variation. 
Perhaps  the  most  notable  teat ure  ot  this  collection  is 
the  emergence  ot  Hayden’s  personal  voice  as  he  more 
and  more  toward  the  end  ol  his  lite  turned  to  that  lite 
as  poetic  subject  matter.  Still  "guarded"  by  objective 
distancing  in  the  allegorical  frameworks  ol  such  poems 
as  "American  Journal"  and  The  Tattooed  Man, 
Hayden  nevertheless  returns  to  his  youth  in  the 
Detroit  ghetto  to  provide  psychic  revelation  in  such 
poems  as  "Elegies  for  Paradise  Valley  '  and  Names 
Finally,  this  group  ot  poems,  like  their  creator, 
transcends  origins:  Hayden's  importance  ot  American 
letters  lays  in  his  ability  to  chronicle  cultural  diversity 
in  human  and  humane  terms.  His  unique  voice,  both 
poetic  and  personal,  continues  to  help  us  better 
understand  ourselves  as  uniquely  American,  but 
transc endcntly  human. 

GILLILAND.  C.  Herbert,  I.,  Lieutenant  Commander. 
I'SNR.  Andrew  Marvell."  in  Critical  Survey  of 
Poetry  ed.  Frank  N.  Magi  1 1 .  Englewood  Gifts.  New 
lersey:  Salem  Press,  iog-p  V.  pp.  1908-1918. 

This  reference  article  includes  a  brief  biography  of  An¬ 
drew  Marvell,  the  seventeenth-century  English  poet, 
pamphleteer,  and  parliamentarian.  In  addition  there  is 
.m  evaluation  ot  his  literary  achievements  and  ot  the 
development  ol  his  reputation  as  a  writer.  Finally,  and 
most  importantly,  the  article  provides  dose  readings, 
incorporating  prec  ious  scholarship,  ot  three  ol 
Marvells  poems,  lo  His  Coy  Mistress  is  his  most 
widely '-known  wort  The  Garden  epitomizes 

Marvell  as  "the  garden  poet  :  "Upon  Appleton  House 
adumbrates  Marvell's  involvement  in  politics.  The  at¬ 
tic  le  is  intended  as  a  graduate-level  introduction  lo  the 
man  and  his  work . 

fill  I  lohn  M  Associate  Protessoi  Beowulf  and  the 
Danish  Succession  Weihavalui  et  I  luiiiain-tu  ii  II 

<19821.  177-197 

rile  llcoirttll  poem  contains  a  largely  unnoticed 
dramatic  line  concerning  Beowulf.  the  hero  and  an 


arguable  implicit  otter  ot  succession  to  the  Danish 
Kingship.  That  otter  creates  a  subtle  social  tension  in 
the  scenes  of  gift-giving,  which  scenes  in  turn  give  us 
a  first-hand  sense  ot  social  life  especially  economic 
lite-within  the  warrior  aristocracy  ol  an  Anglo-Saxon 
kingdom:  such  insight  is  simple  not  available  in  any 
other  document  surviving  Irom  the  period. 

JASON,  Philip  K.,  Associate  Professor  Brendan 
Galvin,"  Critical  Survey  ot  Poetiy.  ed.  Frank  N. 
Magill.  Englewood  Clitfs,  New  lersey:  Salem  Press 
1983.  III.  pp.  1050-1057, 

Brendan  Galvin  (b.  1938)  is  a  poet  whose  hard-won 
accuracy  of  statement  is  remarkable  in  an  age  that 
prefers  "poetic"  ambiguities.  Fresh  diction  and  im¬ 
agery,  imaginative  yet  highly  appropriate  figures  ol 
speech,  and  a  finely  tuned  sense  ol  rhythm  and  sound 
combine  to  prove  Galvin  a  master  of  tree  verse.  His 
ability  to  otter  the  reader  a  close  look  at  a  particular 
object,  especially  a  natural  object  tor  process),  is  un- 
pa  railed  in  his  generation.  The  coastal  northeast,  par¬ 
ticularly  Cape  Cod,  is  made  almost  mythically  real  by 
Galvin’s  re-creations  of  the  animals  ol  shore  and  sea, 
the  birds  above,  the  climate  and  landscape,  and  the 
cultural  temperature  of  ihe  small  New  England  town. 
In  helping  us  to  see  these  things  clearly,  Galvin  helps 
us  to  see  ourselves. 


IASON.  Philip  K..  As  ociate  Professor,  Dave  Smith 
Critical  Survey  of  Poetiy,  ed.  Frank  N  Magill. 
Englewood  Gills.  New  Jersey:  Salem  Press.  |083.  V 
pp.  2t>4l-2c>48. 

Dave  Smith  (b.  |9-I2i  IS  ,|  poet  ol  inclusion.  His  work 
is  unashamedly  passionate  cxubcianlly  so.  Smith 
never  mere  ly  outlines  a  theme  he  elaborates  it  with 
hwing  care.  A  moralist  and  store  -toilet  lie  has  helped 
to  bring  back  the  long  poem  both  meditative  and 
narrative  For  such  poems  Smith  has  (  iculcd  a 
rhetoric  based  on  long  lines  and  longci  sentences  a 
rolling  tei ram  ol  ac c  umuluting  phrases  and  clauses. 

I  his  Style  IS  C  lose  to  I  h  i"  ot  I  aulknei  s  |i|osc:  it  Is  in 
the  tradition  ol  Southern  Buioquc  Smith  writes  o| 
memory  and  yearning  on  the  peisonal  familial  and 
c  i  minimal  lev  els  B\  c  ontmuiin:  the  tiadilions  ol 
Whitman  and  1  lost  in  In-  >wn  unique  com  Smith 
has  bee  cum  a  c  onlempoi ,u  \  Aim  i  u  an  c  lassa  I  L  is  a 
poet  ol  the  greatest  ambition  who  takes  the  kind  ot 
i  isks  |  hat  lead  to  gi  c  al  ness 
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MAZZENO,  Laurence  W.,  Major,  USA,  Liberal 
Learning  in  a  Technical  Curriculum.  Annapolis:  U.S. 
Naval  Academy  Press,  1°82. 

This  softbound  book  contains  the  proceedings  ot  the 
Conference  on  Liberal  Learning  in  a  Technical  Cur¬ 
riculum,  sponsored  by  the  U.S.  Naval  Academy  on  18 
March  1082.  Included  are  major  essays  by  Arnold 
Arons,  University  of  Washington  (Physics),  and  Lew 
Soens,  Notre  Dame  University  (English),  as  well  as  a 
philosophical  introduction  by  J.  M,  Hill,  U.S.  Naval 
Academy,  and  essays  by  panel  chairmen  from  the 
various  sessions  held  during  the  conference. 

MAZZENO,  Laurence  W..  Major,  USA.  "Index"  to 
W'illiam  Strunk  and  E.  B.  White,  Elements  of  Style,  3d 
ed.,  rev.,  New  York:  Macmillan,  1982,  pp.  87-92. 

Strunk  and  White's  booklet  on  style  has  been  a  stand¬ 
ard  text  for  over  half  a  century,  but  has  been  criti¬ 
cized  by  teachers  for  some  time  because  it  lacked  an 
index  tor  quick  reference  in  locating  specific  discus¬ 
sions  of  points  of  grammar,  style,  and  diction.  To  rec¬ 
tify  that  omission,  a  new  index  was  prepared  to  iden¬ 
tity  all  major  points  of  grammar,  spelling,  diction, 
and  style,  as  well  as  to  identify  all  authors  and  works 
cited  in  the  text. 

MAZZENO.  Laurence  W.,  Major,  USA,  Idylls  of  the 
King  in  1981,"  The  Arnohhan:  A  Revieie  ot  Miil- 
Victorian  Culture.  °  (Spring,  1°82),  48-62. 

This  essay  presents  a  review  ot  I.  M.  Gray’s  Thro  the 
Visitm  ot  the  Wight  (Edinburgh  and  Toronto:  Edin¬ 
burgh  University  Press,  1°81).  In  a  lengthy 
preliminary  discussion,  the  history  ot  criticism  ot  Ten¬ 
nyson’s  long  Arthurian  poem  is  reviewed,  and  the  two 
sides  of  the  controversy  over  the  poet’s  characteriza¬ 
tion  ot  his  hero  are  discussed.  The  second  half  ot  the 
review  discusses  Gray’s  work  as  an  attempt  to  settle 
critical  difficulties  and  present  a  sensible  interpretation 
of  Tennyson's  Arthurian  poem. 

MAZZENO,  Laurence  W,.  Major,  USA.  and  Allan  B. 
I.EFC  OWITZ,  Prolcssor,  Matthew  Arnold  and  James 
Bryce."  The  Arnohiian.  A  lieeieie  ot  Miil-Vietorian 
Culture  o  (Fall,  1982),  28-41 

In  a  lengthy  essav.  the  Iriendship  ol  Arnold  and  Bryce 
is  reviewed,  using  several  original,  never  bclorc- 
published  letters  ol  Arnold  and  Brvcc  I  he  Iriendship 
ol  these  two  important  figures  in  Victorian  England 
spanned  three  decades,  and  led  to  some  significant  in¬ 
terchanges  ot  information  between  the  two.  As  result 
each  mav  have  influenced  the  other  in  his  perceptions 


on  a  number  of  matters,  among  them  the  notion  ot 
America  as  a  new  land  of  opportunity  (tor  Bryce t  or 
as  a  cultural  wasteland  (lor  Arnold). 

MAZZENO,  Laurence  W.,  Major,  L'SA,  Alan 
Lerner's  Camelot :  Arthurian  Tradition  and  Some  In¬ 
dividual  Talent,"  Otiyssey:  A  Journal  ol  the 
Humanities,  5  (1°82),  1-11. 

The  Arthurian  legend,  retold  for  over  a  thousand 
years,  lives  on  in  contemporary  works  that  often  re¬ 
arrange  details  of  the  story  or  recreate  the  tale  using  the 
original  characters  as  familiar  touchstones.  Often  con¬ 
temporary  versions  of  the  story  are  made  light  ot  by 
traditional  literary  critics  who  find  them  perversions 
or  dilutions  of  the  original  stories.  Lerner's  Camelot 
has  received  such  criticism,  and  that  harsh  treatment 
is  in  part  justified  by  the  great  liberties  the  author 
takes  with  his  subject.  But  there  is  great  merit  in  some 
of  Lerner's  portrayals  of  the  Arthurian  characters,  and 
his  timing  in  presenting  the  play  can  tell  the  cultural 
critic  something  about  the  value  ot  the  legend  as  an 
expression  of  its  inherent  appeal  to  all  times,  and  also 
reveal  something  of  the  specific  era  in  which  the  plus 
became  so  popular. 

MAZZENO.  Laurence,  W..  Major.  L’SA.  Alfred, 

Lord  Tennyson,"  Critical  Sure ey  ol  Poetru.  ed.  Frank 
N.  Magi  1 1 .  Englewood  Cliffs.  New  lersev:  Salem  Press 
1982.  Vll.  pp.  2859-2870. 

As  part  of  Salem  Press’  new  Critical  Surcey  series 
this  essay  on  Tennyson  provides  a  short  review  ot  the 
poet’s  life  and  accomplishments.  Included  is  a  list  ot 
major  works,  a  short  description  ot  Tennyson  s  work 
in  drama,  a  general  discussion  ot  his  major  aims  as  a 
poet .  and  extensive  commentary  on  three  poems  to  il¬ 
lustrate  his  methods  of  composition  and  his  major 
themes.  Discussion  of  Tennyson’s  concern  tor  the  past 
and  his  use  of  classical  authors  to  illustrate  modern 
themes  is  highlighted  by  a  discussion  of  The  Lotos 
Eaters,  and  discussed  in  great  detail  through  an  ex¬ 
plication  ol  "Ulysses."  in  which  the  ambiguities  ol  the 
poem  are  shown  to  be  intentionally  interjected  by  the 
author  as  a  means  ot  calling  attention  to  the  perplex¬ 
ities  ot  modern  existence.  Tennyson  s  methods  ol  com¬ 
position  tor  his  Ling  poems  is  illustrated  hv  a  discus¬ 
sion  ol  In  Wem,  n  him 

MAZZENO.  Laurence  \Y  Maior  USA  The  Begin¬ 
ning  of  Something  h'Uinal  o>  C'li.cmyoiaii.  Siitnc. 

9  (Spring.  I°82>  32  34 

I  his  short  store  relies  upon  the  readei  s  lamihunlv 
with  the  works  and  hie  ol  I  rncst  I  lemingwav  to  il¬ 
lustrate  the  line  line  between  the  high  se  riousness  ol 
the  I  lemingwav  ste  le  and  the  simplistic  paiodies  that 
c  an  be  made  ol  it . 
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MURPHY,  Mary  C.,  Lieutenant  (junior  grade), 

USN'R,  "Samuel  Foote.  Critical  Survey  0/  the  Drama, 
ed.  Frank  N.  Magill.  Englewood  Clifts,  New  Jersey: 
Salem  Press,  1083. 

This  article  is  a  general  overview  ol  Foote  s  life  and 
critical  thought.  It  includes  critical  evaluations  of  two 
ot  Foote  s  plays,  lirVc  and  The  Orator s.  The  article 
also  lists  Foote's  major  works,  both  fictional  and 
critical. 

MURPHY,  Mary  C.  Lieutenant  (junior  grade),  USN, 
A  Selected  Bibliography,  in  l.iheral  Learning  in  a 
Technical  Curriculum,  ed.  Laurence  VY.  Ma/zeno.  An¬ 
napolis:  U.S.  Naval  Academe  Press,  1082.  pp.  70-72. 

This  bibliography  is  composed  ot  the  most  recent, 
best  books  about  the  marriage  ot  technology  with  the 
liberal  arts. 

NOLAN,  Charles  !.,  Ir..  Associate  Professor,  Con¬ 
tributions  to  the  Annual  Bibliography  ol  English 
language  ami  Literature.  Vol.  54,  ed.  Michael  Smith, 
lames  B.  Misenheimer.  Ir.,  and  Mary  lean  DeMarr. 
Leeds:  Modern  Humanities  Research  Association, 

1082. 

Contributions  to  the  Annual  Bibliography  come  from 
a  careful  review  ot  the  many  issues  ot  fourteen  jour¬ 
nals  ranging  trom  Anthro/iological  Linguistics  to  the 
International  Philosophical  Quarterly.  The  contributor 
examines  and  notes  any  article,  edition,  book,  or 
thesis,  published  in  any  language,  that  has  an  impor¬ 
tant  link  to  English  or  American  language  or  literature 
and  any  ancillary  work  that  bears  significantly  on 
those  fields.  Using  a  specialized  format,  he  then 
prepares  bibliography  cards  tor  such  items  and  tor- 
wards  them  to  the  American  editor,  who  in  turn  sends 
the  American  contribution  to  Leeds,  England,  where 
the  Annual  Bibliography  is  published.  The  result  each 
year  is  one  ol  the  two  major  bibliographies  in  English 
studies. 

PARKER,  Michael  P..  Assistant  Prolessor.  To  my 
friend  G.  N.  from  Wrest  Carews  Secular  Masque 
in  C  lauclc  |.  Summers  and  Ted-Larry  Pcbworth.  eels., 

C  litssiY  ainl  C  avahei  I  ■•■•av-  on  /on-on  ami  the  Son- 
ot  Ben  Pittsburgh:  Universilv  ot  Pittsburgh  Press. 

1082,  pp.  171-tot. 

Despite  current  interest  in  the  English  country  house 
poem.  T  homas  (  arew  s  major  <  ontrihut ion  to  the 
genre,  To  G.  N.  from  Wrest,  has  largrlv  been  rg 


nored.  This  neglect  is  unfortunate  because  Carews 
poem  represents  the  crucial  middle  term  between 
lonson  s  initial  essays  in  the  English  countri  -house 
poem  and  Marvell's  transformation  ot  the  genre  in  the 
lo40  s  and  lo50s.  Due  to  a  scholarlv  blunder  in  the 
early  twentieth-century,  critics  have  been  unaware  ol 
the  lively  cultural  and  literary  activities  that  focused 
on  Wrest  Park,  seat  ol  Henry  de  Grey,  the  eighth  earl 
ot  Kent,  in  the  1620  s  and  1  o30  s  |ahn  Sclden  Samuel 
Butler.  Samuel  Cooper.  Sir  John  Suckling,  and 
Thomas  Cnrew  were  all  intimates  ot  the  family.  The 
identification  ot  Henry  de  Grey  as  proprietor  ol  the 
estate  illumines  many  ot  the  iconographic  and 
historical  details  ot  the  poem  whose  significance  has 
eluded  earlier  researchers.  Carew  celebrates  the  de 
Grey  family  through  the  use  ol  a  struc  lure  and 
techniques  borrowed  trom  the  court  masque:  oblique 
criticisms  ot  the  king  s  Scottish  Campaign  ot  |p3° 
suggest  that  the  poet  has  abandoned  the  court  to 
pursue  his  aesthetic  ideals  in  a  narrower,  more 
practicable  sphere.  "To  G.  N.  from  Wrest''  culminates 
Carew  s  poetic  career,  tying  together  the  themes  that 
govern  his  hundred-odd  lyrics.  More  importantly,  the 
piece  marks  the  end  ol  the  Caroline  period  in  poetry 
and  antic  ipates  the  concerns  nl  Inteiiegnum  writers. 


PARKER,  Michael  P.  Assistant  Professor,  All  are 
not  born  (Sirl  to  the  Bay  :  Jack  Suckling,  Tom 
Carew,  and  the  Making  of  a  Poet.  English  Literal y 
Renaissance.  12  (Autumn  ll382i.  34 1 -3o8. 

Sir  lohn  Suckling's  brief  career  may  be  read  as  a 
struggle  to  tree  himsell  trom  the  influence'  ot  Thomas 
Carew  in  order  to  stake  out  his  own  place  in  C  urolinc 
poetry  Sucklings  frequent  relcremcs  to  Carew  are 
double-edged:  ho  hie  and  poems  seem  to  be  modeled 
in  calculated  conlrapposto  to  those  ot  the  older  pent. 
Suckling'  at  I  cc  ted  libertinage  represents  an  attack 
upon  the'  platonic  love  fashionable  at  court  but  also 
an  attempt  to  conceal  his  inabililv  to  write  poems  m 
the  proper  <  oertly  s|\  lc.  Smril.it  Iv  his  vaunted 
amateur  status  in  poet  rv  is  both  a  i  e in  I  ion  ol  pin  t  u 
tat  icrs  and  a  hedge  against  (lie  possibtlilv  ol  lailiue. 
Sac  kling  event  italic  I  i  nils  a  sol  ut  ion  to  the  c  on  I  ran, 
impulses  that  stymie  him  in  Ivrii  bv  abandoning  that 
genre  in  favor  ot  the  lumihai  letter  the  eprlhalamron 
and  drama  the  question  ol  his  vocation  as  a  poet 
however  was  still  ur:.  soiled  at  the  time  ot  ho  death 
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PARKHR.  Michael  P.  Assistant  Professor.  Carevv's 
Politic  Pastoral:  Virgilian  Pretexts  in  the  Answer  to 
Aurelian  Tmvnshend  .  /0/1;:  Do/;u e  /ohmm/.  I  'Winter 
1^82).  101- 1  lo. 

Received  tritit  al  opinion  note.  Idistanding.  Thomas 
C  arew’s  Answer  to  Aurelian  Townshend  w  a  poem 
both  politic  and  political.  In  his  answer.  Carew  subtle 
informs  Townshend  that  his  eftusive  praise  ol  the 
martial  exploits  ol  the  Swedish  monarch  Ciustavus 
Adolphus  may  jeoptirtli/e  his  posi t ion  at  the  Hnglish 
court.  Reminding  his  addressee  ot  the  success  ot  the 
pastoral  masques  he  had  written  the  previous  year. 

(.  arew  redelines  pastoral  as  a  genre  encompassing 
both  the  heroic  and  the  lyric  modes;  as  such,  pastoral 
is  the  titling  vehicle  to  express  the  aspirations  ot  the 
court  ol  Charles  I.  A  sustained  series  ol  allusions  to 
Virgil's  hirst  and  Ninth  Hi  lollies  legitimates  C  arew  s 
argument:  Hngland  becomes  the  successor  to  the 
\  irgilian  MantiM  and  Cliarles.  who  combines  good 
government  with  artistic  patronage.  a  new  Augustus. 
The  ott  -quoted  tinal  lines  ol  the  poem  express  a  brave 
confidence  in  the  p<n  (tuo/um.  but  also  surest  a 
rec ognition  of  how  trail  that  peace  may  actually 
prove. 

PARK  HR.  Michael  I\.  Assistant  Prolessor.  Sir  John 
Suckling  in  (V,\4/‘.  a/  Sunvi/  o'  Piv/rv.  ed.  f  rank 
Magill.  Hnglewood  (  lills.  New  Jersey :  Salem  Press. 
I°83.  V||.  pp.  2775-2782. 

Sir  John  Suckling  placed  an  essential  role  in 
transforming  Hnglish  poetic  diction  during  the  srven- 
teenth  lenlurc.  I  lis  ability  to  capture  the  rhvthms  of 
colItKpii.il  speech  in  rhymed  verse  represents  a  real  in¬ 
novation.  Although  hi"  attitudes  toward  women  and 
lo\e  are  often  iynic.il  and  occasionallv  grating  his 
earlhv  common  sense*  usuallv  c  canes  u<  ross  js  a 
ru-u'ssatv  antidote-  to  the  stylized  neoplatonism  of  so 
much  amalorv  verse  of  the  Ip20s.  In  similar  fashion 
Sue  k 1 1 ng's  enibrac  e  of  n.itive  literal \  tornis  sin  li  as  the 
ball. id  and  the  riddle  serves  us  a  t  i.rin  live*  to  the 
classicizing  tendencies  ol  Renaissance  poelr\’. 

Suckling's  o. is  small,  but  the  role*  lie  plaved  in 
Hnglish  poclrv  was  a  pivotal  one:  bis  exper  inients  m 
die  lion  and  <  wivs  in  satire  furthered  the  shift  from  a 
Kenaissani  e  to  ,i  Restoration  aesthetic  . 

PAR  KIR  Michael  P  Assist, ml  Professor.  Iclmuntl 
Waller  in  (  * «//  5;u  . vt.  o'  /\v/r  i-  ed.  Frank  N 
Magill.  Inglewood  (  tills  New  ler-.ev  Sale  in  Press 
I  °82.  VII  j>j>  *008  2018 

I'dmund  Waller  is  mu  of  the  !n:l\  I r ansit u»nal  figures 
in  Hnglish  literature  raddlme.  (He  Rrnaissun-  e  and 
file  Restoration  .All hough  not  the  inventor  o|  the 
heroic  couplet.  In*  plaved  a  t  ritual  part  in  gaming  ifs 
•  ic  c  ept.inc  e  .IS  the  prefer  fed  \  else  lor  in  lot  nem  lus-u  .i| 


poetry;  hix  style  ol  classic.il  allusion  smaului  m  tlic 
lo2C  s  and  Io30s  provided  die  model  loi  H. n a.  1 : - » i 
pc'ets  of  the  succeeding  centurv  Although  bis  m 
dividual  poems  rarely  achieve  greatness  Waller  s 
wc»rk  as  a  whole  is  larM'-tmtlv  will'.  perceptive  and 
slylisiitally  distinguished.  I  he  homogc-ncitv  ot 
\\ aller  s  o«7o‘u  mav  in  tact  he  his  greatest  achieve¬ 
ment.  inasmuch  as  it  prov  ided  one  ol  the  tew  live  d 
standards  ot  excellence  in  a  peric*d  of  radical  political 
and  literarv  c  hange. 

PROHIIRO.  Nancv  IV.  Assistant  Professor  l  he 

Wealth  ot  Poverty,  the  Jewel  of  Need.  Wallace 
Stevens  The  Sail  of  Ulysses.  15 

'Spring  la82*.  1-10. 

The  key  to  Wallace  Stevens  enigmatic  late  poems-  or 
certainly  it  key  may  be  found  in  the  poem  The  Sail 
c-  Ulysses.  Hie  poem  presents  two  aspects  ot  the 
se  lf .  the  seeker  and  the  c  hild,  that  dominate  the  last 
poems  us  Steven"  (arches  t or  a  final  solution  to  tin* 
problem  of  tin-  split  between  the  self  and  the  world 
'hat  has  corn erned  him  throughout  hi"  life.  It  presents 
is  its  central  metaphor  a  voyage  toward  knowledge, 
toward  a  definition  of  reality  that  disc  ewers  rvalitv  at 
tin-  "central  ol  the  earth,  the  tenter  ot  die  sell  I  he 
integrations  of  the  self  und  die-  world  th.it  these  poems 
achieve  give  them  much  ot  their  power. 

ROSS.  Stephen  M.  Associate  Professor  co-author 

The  F.mptv  Locus  and  Desire:  Woman  as  Familial 
Center  in  Modern  American  Fiction  /V>-  v  CF'<:‘lV' 

/ 1/.  17  ' Winter  k*M20. 

In  modern  novels  lw  male  authors  women  in  families 
are  often  por  true  ed  as  redemptw  c  c  entc  is  toward 
which  male-  famik  members  turn  tot  emotional 
sustenance  but  in  t  :ni!\  novels  b\  women  writers 
this  role  us  m  d«  mpt  \  t  o  nte  r  w  mete  ot  ten  ele  p o  led 
as  a  trap  flora  whi«  h  te male  pr otar.onist -  \ea*p  to 
est  ape 

SIIINK  Robert  C  ommander  l  SNR  eo-aud’ot 

Mrturhx.  a.'  i’v!  3  /v/d:. ;.  MS  M.V. 
San  Antonio:  I  r  i  n :  t  \  I  imeisitv  Press  l^.v 

I  hi"  hibluv  upb\  whub.  lists  he!. e  ship  on 
melaplw  su  ,||  pvu  t ' \  ti«»m  bV  I  h\s0  update-  ear  her 
4  hex  kllsfs  ||«a!  i  »*\i  ic-d  the  per  icul  PM2  I°o0  It  d:tfc  **• 
from  these  word"  m  (hat  •‘mil-  three  poets  |ol  n 

Pcmn*  (  .eorgi-  Ik  :*'ei!  and  Audit  w  Marvell 
Hi  bln  v  t  ap}-  *!  •  « »n  !  hesi-  pot  t  s  ha\  t  1  s  i  *>  publ  :--hc  v! 
ijinlcn  1 1  at  !\  i  « »ns«*t  jueni  |\  t  h«  .  om j  a !»  :  otth- 
v  oiu ini  ,  ho  -t  ! i'  iot  u  -  on  nine  poe'*-  I  I’o**  ,e  1  : ■ «  w 
lofm  C  le\  <  land  \I  Mali  am  r  oi\]t\  R  .  iuiw!  r  :  ;  ■■ 
hdw  ar  d  [  It  r  ber !  Me  n:  \  Kuv.  k.il  lie  mu  Pad  a  • 
lb(»ma*-  Irahcsri*  and  Ifemv  \  au-  b.m 
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TOMLINSON,  David  O.,  Professor,  "A  Poignant 
Christmas  Past  from  Colonel  Carters  Christinas." 
Chesapeake  Country  Life,  (Christmas  1982),  26-27, 


F.  flopkin-i-o  Smith,  popular  turn-of-the-century 
novelt-!  born  in  Baltimore,  includes  a  picture  of  a 
Maryland  dinner  in  Colonel  Carter's  Christinas,  a  din¬ 
ner  which,  though  it  preserves  the  Free  State  rural 
traditions,  is  served  in  New  York  City. 

The  article  introduces  Smith  and  his  work  and  in¬ 
cludes  the  excerpt  previously  mentioned  from  Colonel 
Carter  s  Christinas. 

WICKER,  Nancy  R.,  Assistant  Professor,  "Galway 
Kinnell,  Critical  Survey  of  Poetry,  ed.  Frank  N. 
Magill.  Englewood  Cliffs,  New  Jersey:  Salem  Press, 
1983,  IV,  pp.  1589-1601. 

This  essay  for  a  larger  bibliographical  work  discusses 
the  life,  writing,  and  achievements  of  Galway  Kinnell. 
Kinnell  has  created  one  of  the  most  eclectic  yet 
distinct  American  voices  in  contemporary  poetry. 

Born  in  Rhode  Island,  and  educated  at  Princeton  and 
Rochester,  he  has  traveled  extensively  in  the  United 
States,  Europe,  and  the  Far  East.  Kinnell  has  received 
numerous  grants  and  awards,  including  a  Ford  Grant 
and  a  Fulbright,  two  Guggenheim  Fellowships,  and  a 
Rockefeller  Foundation  award.  Kinnell's  achievement 
lies  in  his  perfecting  both  the  lyric  and  the  narrative 
poem.  His  love  for  particularity  and  his  identification 
with  nature  allow  him  to  depict  varying  locales  in 
startling  detail,  and  his  philosophical  speculations 
allow  his  vision  to  be  at  once  real  and  surreal.  The 
predominant  themes  of  Kinnell's  poetry  have  been 
identified  variously  as  pain,  alienation,  death,  mystery 
of  time,  the  violence  of  twentieth-century  America, 
and,  most  recently,  domestic  life.  Yet  all  of  these 
motifs  are  in  truth  leitmotifs  for  Kinnell's  major  theme 
of  mortality,  mortality  in  all  its  nuances — the  world, 
humanity,  death,  love.  Kinnell  creates  his  poems  from 
the  real  elements  of  the  earth  and  renders  his  obses¬ 
sion  with  the  physical  world  with  vivid  imagery, 
sinuous  language,  and  metaphors  of  nature. 

WOOTEN,  John,  Assistant  Professor,  The  Comic 
Milton  and  Italian  Burlesque  Poets,”  Cithara,  22 
(November  1982!,  3-12. 

Milton,  much  more  than  has  been  acknowledged,  was 
influenced  by  the  vogue  for  burlesque  poetry  which 
reached  its  zenith  of  popularity  in  England  in  his 
lifetime.  Milton  scholarship  has  rediscovered  Milton's 
sense  of  humor,  a  facet  of  his  personality  lost  for  a 
while  in  overly  sober  assumptions  about  the  Puritan 


poet  and  classicist.  But  there  is  still  more  work  to  be 
done  in  order  to  demonstrate  that  Milton's  classicism 
allowed  for  a  variety  of  manner  that  included  bur¬ 
lesque  debunking.  Milton's  admiration  tor  and  readi¬ 
ness  to  respond  to  things  Italian  help  to  explain  his 
receptivity  to  burlesque,  for  the  roots  of  Renaissance 
burlesque  are  Italian.  In  particular,  Milton  knew  the 
comic  burlesque  poetry  of  Luigi  Pulci  (1431-1487), 
Teofilo  Folengo  (1496-1544),  and  Alessandro  Tassoni 
(1565-1635).  Passages  from  these  poets'  works  shed 
light  on  certain  passages  in  Paradise  Lost. 

WOOTEN,  John,  Assistant  Professor,  '  From 
Purgatory  to  the  Paradise  of  Fools:  Dante,  Ariosto, 
and  Milton,"  ELH:  English  Literary  History,  49 
(December  1982),  741-750. 

Most  editors  and  commentators  have  assumed,  and 
with  good  reason,  that  Milton's  Limbo  in  Book  III  of 
Paradise  Lost  functions  in  some  way  as  a  literary  allu¬ 
sion  to  Dante's  first  circle  of  Hell,  which  is  Dante's 
Limbo.  Dante  is  relevant,  though  not  in  so  simple  a 
way  as  critics  have  believed.  In  addition,  critics  and 
commentators  have  assumed,  because  of  Milton's 
reference  in  the  Limbo  passage  to  the  canto  in 
Ariosto's  Orlando  Fitrioso  where  Astolfo,  the  English 
knight-errant,  flies  to  the  moon,  that  Milton  has 
Ariosto  very  much  in  mind  as  a  complementary 
source.  Milton  uses  Ariosto,  even  "corrects”  him,  a 
strategy  that  also  involves  a  correction  of  Dante,  and 
of  Dante's  Purgatorio  in  particular.  What  we  have  in 
Milton's  Paradise  of  Fools,  his  Limbo,  is  a  very 
sophisticated  piece  of  literary  and  theological 
criticism.  Through  the  filter  of  Ariosto's  moon  fan¬ 
tasy,  which  in  its  turn  is  a  literary  and  theological 
parody  of  Dante's  Cointnedia,  Milton  achieves  a 
masterly  double  aim:  to  borrow  some  of  Ariosto’s 
comic-satiric  thunder  while  striking  at  the  same  large 
satiric  target — Dante's  great  medieval  poem,  especially 
the  middle  part  of  it. 

WOOTEN,  John,  Assistant  Professor,  "Sir  Henry 
Wotton,"  in  Critical  Survey  of  Poetry,  ed.  Frank  N. 
Magill.  Englewood  Cliffs,  New  Jersev:  Salem  Press. 
1983,  VII,  pp.  3139-3145. 

This  essay  on  Sir  Henry  Wotton,  seventeenth-century 
English  poet  and  diplomat,  gives  pertinent  information 
about  editions,  collections,  and  criticism  ot  Wotton  s 
poetry.  In  addition,  a  section  analyzes  Wotton 's 
literary  achievement:  another  briefly  describes  his  life: 
while  a  more  extended  section  analyzes  particular 
poems  in  an  effort  to  make  very  specific  the  nature  ot 
Wotton's  modest  but  influential  poetic  talent. 


YOUNG,  Mallory,  Assistant  Professor,  "The  Phae- 
dans:  Pleasure,  Poetry,  and  Tragic  Choice,"'  Southern 
Humanities  Review,  16  (Spring  1982),  145-152. 

The  decision  of  the  Phaeacians  to  convey  Odysseus  to 
his  home  in  Ithaca  is  one  of  the  most  problematical 
events  in  the  Otlyssey.  The  Phaeacians  are  well  aware 
of  the  conflict  between  Poseidon  and  Odysseus:  their 
guest  has  revealed  it  in  his  own  story.  They  also  know 
the  dangerous  consequences  of  aiding  and  abetting  this 
wanderer.  Numerous  explanations  have  been  offered  to 
justify  their  action — forgetfulness,  hospitality,  even 
cowardice.  But  a  better  answer  may  appear  in  a  con¬ 
sideration  of  the  Phaeacians"  own  position  and  culture. 


The  Phaeacians  live  in  a  world  ot  unlailing  abundance, 
free  from  effort  and  toil.  Their  play-oriented  culture 
represents  the  height  ot  civilization.  They  live  the  lile  ol 
the  gods,  separated  from  all  men.  Their  view  ot  storytell¬ 
ing  corresponds:  the  bard  Demodocus  provides  them  with 
pleasure.  But  the  Phaeacians  are  not  gods;  they  are  mor¬ 
tal.  Odysseus'  story  forces  them  to  a  recognition  ol  their 
own  humanity.  No  one  can  stand  disinterested  between 
gods  and  men;  the  Phaeacians  enter  the  struggle  on  the 
side  of  man,  choosing  their  own  mortality— much  as  had 
Odysseus  himself  on  the  island  of  Calypso.  The  Odyssey 
reveals  that  men  are  not  gods— and  that  poetry  is  not 
solely  an  instrument  of  pleasure. 


/  / 


ENGLISH 


Presentations 


HILL,  John  M.,  Associate  Professor,  "The  Intrusive 
Narrator  in  The  Canterbury  Tales,"  International 
Medieval  Conference,  Kalamazoo,  Michigan,  8  May- 
1983. 

JASON,  Philip  K.,  Associate  Professor,  Poetry 
Reading,"  The  I’hillips  Collection,  Washington,  D.C., 
19  November  1982;  Montpelier  Arts  Center,  Laurel, 
Maryland,  3  June  1983. 

LEFCOWITZ,  Allan  B.,  Professor,  "Poetry  and  the 
Second  Law  of  Thermodynamics,"  Conference  of  the 
World  Futurist  Society,  Washington,  D.C.,  IS  July 
1982. 

LEFCOWITZ.  Allan  B.,  Professor.  "All  That  a  Writer 
Has  to  Know  About  Everything,"  Writers  Conference 
of  the  Northern  Virginia  PEN  Woman,  1  November 
1982. 

MAZZENO,  Laurence  W..  Major,  USA,  "  'Matthew 
the  Chatterer'  and  that  damn'd  Scot':  The  Friendship 
of  Matthew  Arnold  and  James  Bryce,"  Athenaeum, 
U.S.  Naval  Academy,  15  October  1982. 

MAZZENO,  Laurence  W..  Major,  USA,  "Some  Con¬ 
siderations  for  English  Teachers  in  Using  Computers," 
Spring  Meeting  of  the  Maryland  Association  of 
Departments  of  English,  Charles  County  Community 
College.  La  Plata.  Maryland,  15  April  1983. 

NOLAN,  Charles  Jr.,  Associate  Professor,  "Hem¬ 
ingway's  Women's  Movement."  Annual  Convention 
of  the  Popular  Association  in  the  South,  Atlanta, 
Georgia,  7  October  1982. 

PARKER,  Michael  P..  Assistant  I’rofessor,  "Comely 
Gestures,  Sweeter  Manners:  Carew,  Kit  Villiers,  and 
the  Character  of  Caroline  Courtliness,"  Southeastern 
Renaissance  Conference  Annual  Meeting,  Charlot¬ 
tesville,  Virginia.  26  March  1083. 


I’ARKER,  Michael  P.,  Assistant  Professor.  Mutinous 
Members:  Shakespeare,  Parliament,  and  the  Body 
Politic,"  Sixteenth-Century  Studies  Conference,  St. 
Louis,  Missouri,  29  October  1982. 

PARKER,  Michael  P.,  Assistant  Professor, 

"Diamond's  Dust:  Carew,  King,  and  the  1633  Elegies 
of  Donne,"  Fifth  Biennial  Renaissance  Conference, 
Dearborn,  Michigan,  16  October  1982. 

PROTHRO,  Nancy  W..  Assistant  Professor,  ”  Sing, 
Heav'nly  Muse':  Techniques  of  Teaching  Poetry," 
Maryland  Council  of  Teachers  of  English  Language 
Arts  Spring  Conference,  Ocean  City,  Maryland,  19 
March  1983. 

ROSS,  Stephen  M.,  Associate  Professor,  "Reading 
Voices  in  Part  iv  of  Faulkner's  'The  Bear,'  "  Meeting 
of  Northeast  Modern  Language  Association,  Erie,  Pen¬ 
nsylvania,  14  April  1983. 

SHENK,  Robert  E.,  Commander,  USNR,  "Cultural 
Literacy,  or  Cultural  Mastery:  the  Context  of  the 
Writing  Craft,"  Conference  on  College  Composition 
and  Communication,  Detroit,  Michigan,  March  1°83. 

TOMLINSON,  David  O.,  Professor,  "A  National 
Man  in  Local  History,"  The  Catonsville  (Maryland) 
Historical  Society,  23  November  1982. 

TOMLINSON,  David  O.,  Professor,  "Literary  Figures 
of  Maryland:  Poe  and  Kennedy."  Fairfield  Senior 
Center,  Annapolis,  19  October  1082. 

WOOTEN,  John,  Assistant  IVotessor.  "The  Baroque 
Rhetoric  of  Space:  Ariosto  and  Milton."  Baroque 
Festival  Symposium,  Washington  University.  St. 

Louis,  Missouri,  26  February  1083. 

YOUNG,  Mallory,  Assistant  Professor.  Poetry 
Reading,  Maryland  Writers'  Council.  Maryland  In¬ 
stitute  College  of  Art,  Baltimore.  23  September  1°82. 
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For  the  History  Department,  1982-1983  was 
an  outstanding  year  in  publication  and 
research.  The  faculty  published  twelve  ar¬ 
ticles,  chapters  in  books,  papers,  and  en¬ 
cyclopedia  entries  in  the  field  of  history. 
The  Department  continued  to  participate  ac¬ 
tively  in  professional  conferences  across  the  coun¬ 
try.  At  nine  of  these,  faculty  members  presented 
papers.  Also,  presentations  were  made  to  fifteen 
military  and  civic  audiences. 

The  results  of  the  History  Department's  deep 
involvement  in  research  are  reflected  in  the  ongo¬ 
ing  enrichment  of  the  classroom  experience  of¬ 
fered  the  midshipmen  as  well  as  in  the  production 
of  scholarly  publications  and  papers. 


H  I  S  T  O  l<  1 


Sponsored  Research 


Taverns  and  Popular  Sociability  in 
Eighteenth-Century  Paris 

Researched  Assistant  Professor  Thomas  Brennan 
Sponsor:  Naval  Academy  Research  Councii 

This  study  covers  popular  culture  in  eighteenth-  perceptions  of  taverns,  of  drink,  and  of  leisure  are  the 

century  Paris  for  publication  as  a  book  on  working  subjects  of  this  inquiry.  The  tavern  was  also  the  ob- 

class  communities  and  social  behavior,  which  focuses  ject  of  enormous  fear  and  condemnation  by  the 

on  the  role  of  taverns  as  a  community  forum  and  authorities  and  the  church  at  the  time.  In  the  contrast 

center  for  sociability.  Judicial  documents  give  a  con-  of  elite  and  popular  perceptions,  a  fascinating  clash  of 

Crete  and  quantified  foundation  to  our  knowledge  of  two  cultures  at  the  dawn  of  the  Industrial  Revolution 

the  normal  lives  of  the  "nameless  poor."  Their  use  and  appears. 


The  Via  Flaminia 

Researcher:  Associate  Professor  Phyllis  Cui  ham 
Sponsor:  Naval  Academy  Research  Council 

The  project  focuses  upon  two  topographical  problems  characteristics  of  surviving  substructures,  and  com- 

with  the  route  of  the  ancietu  Via  Flaminia  in  Italy.  puter  simulation  of  various  engineering  solutions. 

First  is  the  entry  of  the  Flaminia  into  the  Mera  Gorge.  Preliminary  findings  were  presented  in  a  paper  to  the 

Secondly,  there  is  the  problem  of  the  more  recent,  but  Field  School  in  Archaeology  of  Florida  State  Univer- 

longer  alternate  route  through  Foligno.  The  purpose  sity  in  July  1982.  Efforts  are  continuing  to  find  outside 

of  the  investigation  is  to  offer  an  explanation  for  these  support  for  more  field  work  in  Italy  to  lead  to  corn- 

apparent  anomolies.  Explanations  are  sought  in  the  pletion  of  a  number  of  papers  and  possibly  a  scholarly 

ancient  literature,  examination  of  the  topography  and  monograph, 

morphology  of  the  region,  archaeological 


John  L.  Sullivan 

Researcher:  Commander  Michael  T.  Isenberc,,  USNR 
Sponsor:  Naval  Academy  Research  Council 

A  cultural  biography  of  boxing  champion  John  L.  national  sports  hero  in  boxing,  an  "outlaw"  sport.  The 

Sullivan  (1858-1918)  has  been  partially  supported  by  research  involves  investigation  into  little-used 

the  Naval  Academy  Research  Council.  Such  a  historical  sources,  such  as  sporting  journals  and 

biography  seeks  to  answer  the  question  of  how  newspapers,  to  document  the  life  story  of  a  man 

Sullivan,  an  ethnic  outsider  from  a  proletarian  about  whom  no  scholarly  biography  has  ever  been 

background,  managed  to  become  America's  first  truly  written. 
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The  British  Expedition  to  Egypt,  1801 

Researcher:  Captain  Brendan  P.  Ryan,  USMC 
Sponsor:  Naval  Academy  Research  Council 

This  study  continues  work  begun  under  a  Naval  General  Sir  Ralph  Abercrombie,  was  one  ol  the  largest 

Academy  Research  Council  grant  of  1982.  It  involves  pre-20th  Century  amphibious  campaigns.  It  included  a 

an  in-depth  study  of  the  British  amphibious  expedition  fiercely  contested  landing  at  Aboukir  Bay  that  is  a 

to  Egypt  in  1801,  the  object  of  which  was  to  defeat  model  for  amphibious  assaults.  Despite  the  death  of 

the  remnants  of  Napoleon  Bonaparte’s  Army  of  Egypt  the  commanding  general  from  wounds  received  in  bat- 

and  end  a  perceived  threat  to  the  British  possessions  in  tie,  the  campaign  was  a  success  and  represents  one  of 

India.  The  expedition,  commanded  by  Lieutenant  Britain's  first  major  victories  in  the  Napoleonic  Wars. 


Medalists  and  Mutineers:  A  Test  of  Social-Order  Theory 


Researcher:  Lieutenant  Commander  James  W.  Williams,  USNR 
Sponsor:  Naval  Academy  Research  Council 


This  project  continues  research  begun  under  a  Naval 
Academy  Research  Council  grant  in  1981-1982  by 
looking  at  a  specific  organization  and  time 
period — the  U.S.  Army  in  World  War  II.  This  project 
aims  to  develop  a  relative  scale  of  risks  associated 
with  the  types  of  combat  situations  in  which  people 
received  the  Medal  of  Honor  and,  if  possible,  to 


develop  a  subjective  scale  with  which  to  compare  ob¬ 
jective  risk  and  probable  fear  as  a  component  in 
individual  behavior  in  the  situation.  This  project  also 
tries  to  go  further  into  questions  about  differences  in 
distributions  of  awards  according  to  rank  in  the  U.S. 
armed  forces. 


Western  Civilization  Computer  Assisted 
and  Video  Disc  Program 


Researchers:  Professor  Larry  V.  Thompson:  Associate  Professors  P.  Robert  Artigiani,  Philip  R.  Marshall, 
Craig  L.  Symonds;  Assistant  Professors  Daniel  M.  Masterson  and  Jack  Sweetman 
Sponsor:  Naval  Academy  Instructional  Development  Advisory  Committee 


The  project  entails  the  expansion  and  modification  of 
the  computer  assisted  self-study  program  inaugurated 
in  1982  with  IDAC  funding.  Appropriate  CAI  for  the 
new  six-credit  History  Plebe  core  course  will  be 
developed.  This  involves  creating  a  new  question  data 
base  for  the  first  semester  course  and  revising  and  up¬ 
dating  the  question  data  base  for  the  second  semester 
to  facilitate  the  new  chronological  and  topical  em¬ 
phasis.  Additionally,  the  computer  program  itself  will 
be  modified  to  improve  user  efficiency  and  eliminate 


program  elements  deemed  unnecessary  through 
previous  use. 

The  second  major  component  of  the  project  in¬ 
volves  interfacing  the  prototype  video  disc,  developed 
last  year,  with  the  computer— both  for  the  CAI  pro¬ 
gram  and  the  classroom.  Further  collation  and  collec¬ 
tion  of  images  for  the  permanent  disc  will  continue, 
and  the  indexing  of  them  for  efficient  use  by  instruc¬ 
tors  will  be  completed. 
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"Babushka"  of  the  Russian  Revolution: 

The  Life  of  Ekaterina  K.  Breshko-Breshkovskaia, 

1844-1934 

Researcher:  Assistant  Professor  Jane  E.  Goon 
SPONSOR:  NAVAI  ACADEMY  RESEARCH  COUNCIL 


Ekaterina  Konstantinovna  Breshko-Breshkovskaia 
(1844-1934)  was  a  prominent  narodnik  (populist)  and 
leader  of  the  Russian  Socialist  Revolutionary  Party. 
Her  devotion  to  the  revolutionary  cause,  her  genero¬ 
sity  to  her  fellow  Siberian  exiles,  and  her  solicitude  for 
the  poor  earned  her  the  nickname  Babushka — "Little 
Grandmother"  of  the  Russian  Revolution.  The  project 
is  to  research  and  write  a  book-length  biography  of 
Breshkovskaia. 

Breshkovskaia's  life  deserves  study  for  several 
reasons:  Breshkovskaia  lived  ninety  years;  she  was 
born  during  the  reign  of  Nicholas  I  and  died  as  Stalin 
tightened  the  reins  of  his  communist  dictatorship. 
Therefore,  her  life  spanned  three  distinct  periods  of 
Russian  revolutionary  activity:  the  revolutionary 
underground  (1860-1917);  the  Revolutions  of  1917; 
and  the  revolutionaries  in  European  exile.  Usually 
these  periods  are  studied  separately,  largely  because 
few  of  the  narodniki  survived  tsarist  persecution  to 
witness  the  revolution  when  it  finally  occurred.  A 
careful  study  of  her  activities  is  thus  a  chronicle  of  the 
fate  of  the  entire  revolutionary  movement  in  Russia. 

Breshkovskaia  was  a  narodnik,  a  Socialist  Revolu¬ 
tionary,  and  not  a  Marxist.  She  began  debating  Marx¬ 
ists  in  the  1890s,  when  the  writings  of  Karl  Marx  first 
began  to  attract  the  attention  of  revolutionaries 
disillusioned  by  the  failure  of  the  populists  to  over¬ 
thrown  the  autocratic  regime.  She  remained  an  im¬ 
placable  foe  of  the  Bolsheviks  until  her  death. 


The  biography  of  Breshkovskaia  will  be  based  on 
the  type  of  primary  source  material  that  historical 
research  demands:  archival  and  manuscript  collec¬ 
tions;  letters;  diaries;  reminiscenses;  interviews;  and 
newspaper  accounts.  Indeed,  Breshkovskaia  is  a  good 
subject  for  study  because  all  of  this  vital  material  is 
located  outside  the  Soviet  Union.  (Since  she  is  a  "non¬ 
person"  in  the  Soviet  Union  today,  it  would  be  im¬ 
possible  to  gain  permission  to  go  there  to  work  on  her 
biography).  In  particular,  the  biography  will  address 
such  questions  as  why  Breshkovskaia  turned  from 
reform  to  revolution;  why  she  committed  herself  to 
the  theories  of  Russian  populism;  why  she  was  able  to 
emerge  from  Siberian  exile  still  eager  to  continue  to 
fight  autocracy  when  so  many  of  her  fellow  exiles 
gave  up  the  struggle;  and  why  she  was  so  hostile  to 
Marxism  in  general  and  Lenin  in  particular. 

Breshkovskaia's  impressions  will  be  analyzed  within 
the  framework  of  Russian  populism,  but  the  entire 
movement  will  not  be  reduced  to  her  thinking.  Also,  it  is 
difficult  to  answer  motivational  questions  without  resor¬ 
ting  to  some  psychological  analysis.  Thus,  although  the 
study  will  not  be  a  pure  psychobiographv,  insights  from 
the  field  of  psychology  will  be  used  when  appropriate. 

At  present  the  first  five  chapters  of  this  biography  am 
completed.  The  sixth  chapter,  which  covers  Breshkov¬ 
skaia's  activities  in  1917-18,  is  being  written  by  David  R. 
Jones  of  Dalhouisie  University.  The  seventh  and  final 
chapter  will  be  completed  by  December  1°83. 
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Siegfried  Sassoon  and  the  Crisis  of 
Modernity  in  the  Great  War 

Researcher:  Assistant  Professor  Theodore  W.  Bcx.ac/ 
Sponsor:  Naval  Academy  Research  Councii 


This  study  discusses  the  English  soldier-poets  of  the 
First  World  War  as  representative  figures  of  the 
generation  of  1914.  At  the  center  of  this  study  is  the 
English  war  poet.  Siegfried  Sassoon  (1886-1967).  In  his 
war-induced  search  for  a  new  language  to  express  his 
feelings  about  the  modern  world,  in  his  joyous  par¬ 
ticipation  in  battle  and  subsequent  revolt  against  the 
slaughter  at  the  front,  in  his  growing  politicization 
during  the  war,  in  his  discovery  of  the  new  world  of 
psychology  during  his  treatment  for  "shell-shock,"  in 
short,  in  his  intellectual  and  spiritual  transformation 
during  the  war,  Siegfried  Sassoon  exemplifies  a  radical 
shift  in  consciousness  in  the  generation  of  Englishmen 
who  came  of  age  in  the  First  World  War. 


This  study  emphasizes  three  major  crises  which 
Sassoon  and  his  comrades  encountered  during  the 
war:  those  of  language,  politics,  and  psychology.  Each 
of  these  crises  merits  a  separate  article.  In  addition  to 
continuing  research  on  the  impact  of  the  First  World 
War  on  Sassoon  and  his  fellow  war  poets  as  well  as 
on  English  culture  generally,  during  1983  it  was  also 
possible  to  finish  one  article  on  the  national  crisis  ot 
language  which  arose  from  the  war  and  a  second  arti¬ 
cle  on  the  impact  on  British  attitudes  toward 
psychology  resulting  from  the  shell-shock  crisis  ot 
1914-1918. 


Energy  Awareness:  Faculty  Interdisciplinary  Seminars 

Researcher:  Associate  Professor  Robert  Articiani 
Sponsor:  Naval  Sea  Systems  Command 


During  academic  year,  1982-1983,  the  USNA  Energy 
Awareness  Committees  sponsored  five  interdisciplinary 
faculty  seminars.  Speakers  and  their  topics  included: 
David  Bums,  Department  of  State,  "Global  Energy 
Security";  Sumner  Benson,  Department  of  Defense, 
"Siberian  Pipeline  and  the  NATO  Alliance";  Commander 
Richard  Katz,  USN,  "Navy  Energy  Policy;  An 
Overview";  Rodney  Jones,  Georgetown  Center  for 
Strategic  and  International  Studies,  "Nuclear  Energy  and 
Nuclear  Proliferation";  and  Jack  Holl,  Department 


of  Energy,  "U.S.  Energy  Policy  Since  World  War  ll." 

The  seminars  met  throughout  the  academic  year 
and  normally  attracted  about  twenty  faculty  auditors. 
Attendees  were  divided  equally  between  military  and 
civilian  faculty.  Typically,  the  audience  represented  all 
three  academic  areas— science,  engineering,  and 
humanities.  Several  speakers  were  also  kind  enough  to 
address  midshipmen  extra-curricular  societies,  where  a 
lively  give-and-take  usually  followed  the  speaker  s 
presentation. 
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The  History  of  Technology  and  the  Philosophy  of 
Technology:  Steps  Toward  a  Conceptual  Model 

Researcher:  Associate  Professor  Robert  Artiuani 


The  philosophy  of  technology  is  developing  a 
dynamic  model  of  the  human  environment  which  will 


be  applied  to  historical  developments  in  an  inter¬ 
pretive  way. 


William  Howard  Taft 

Researcher:  Professor  Paoi.o  E.  Coi.etta 


This  essay,  not  footnoted  but  with  selected 
bibliography,  on  the  presidency  of  Taft  covers 
background  that  helps  explain  his  conservatism:  at¬ 
titude  toward  the  tariff,  conservation,  and  progressive 
reforms;  his  role  as  commander-in-chief;  his  handling 


of  foreign  affairs:  and  his  relations  with  Theodore 
Roosevelt  before  his  election,  during  his  tour,  and  in 
the  campaign  and  election  of  1912.  It  is  to  be  pub¬ 
lished  in  1983  in  Henry  Graf,  ed.,  The  American 
Presidency.  2  vols.  N.Y.:  Charles  Scribner's  Sons. 


The  Naval  Air  Station 

Researcher:  Professor  Paoi.o  E.  Coi.etta 


A  chapter  in  the  forthcoming  edition  of  the  Naval 
Aviation  Guide,  this  work  includes  choice  of  site,  con¬ 
struction,  mission,  operations,  short  histories  of 
selected  stations,  selected  commanding  officers,  and 


services  the  stations  provide  ship  s  company  and  tran¬ 
sients.  The  essay  has  been  accepted  tor  publication  by 
Naval  Aviation  History  Office. 


Aviation  at  Annapolis 

Researcher:  Professor  Paoi.o  E.  Coi.etta 


The  first  naval  aviation  camp  was  established  at 
Greenbury  Point.  After  1926,  all  Academy  graduates 
had  to  become  pilots  or  observers.  Training  was  pro¬ 


vided  by  a  squadron  of  float  planes,  later  flying  boats 
Unable  to  find  a  suitable  location  near  Annapolis,  the 
aviation  program  was  closed  down  in  l°t>2. 


The  Chiefs  of  Staff  of  the  Army 

Researcher:  Associate  Professor  Robert  W.  Love.  (r. 


This  study  is  a  continuation  of  the  "military  ex¬ 
ecutives”  series  that  includes  the  Chiefs  Of  Naval 
Operations  and  the  Commandants  Of  The  Marine 
Corps.  As  in  those  volumes,  each  author  will  deal 
with  the  career  of  one  general,  provide  essential 


details  of  his  entire  career,  but  concentrate  the  bulk  of 
the  essay  on  the  officer's  service  as  chief -of-stafl.  The 
essays  are  due  for  editing  in  late  1°84  and  the  book  is 
projected  for  publication  in  I°86. 


"Journey  to  Pearl  Harbor,"  Vol  I  of  From  Pearl  Harbor  to 
Tokyo  Bay:  U.S.  Naval  Policy  and 
Strategy  in  World  War  II 

Rl  st  ARUIFK:  AsSOC  IA  I  t  PROFESSOR  ROBERT  VV.  LOVI  .  |K. 

This  study  tract’s  the  careers  of  a  number  of  flag  of-  Harbor  and  evaluates  new  evidence  contenting  the 

ficers  who  were  instrumental  in  the  creation  of  prewar  role  of  the  American  navv  in  the  months  prior  to  the 

planning  and  shipbuilding  and  details  their  roles  in  the  Japanese  stoke.  The  manuscript  is  nearlv  completed 
evolution  ot  American  naval  policy  from  1936  to  and  will  be  submitted  tor  publication  in  the  tall  ot 

1941.  The  study  concludes  with  the  attack  on  Pearl  1983. 


The  War  of  the  Falkland  Islands,  1983 

RESEAKC.  HER:  ASSOC  IATE  PROFESSOR  ROBERT  W.  LOVE,  !l\. 

This  study  ot  the  background  and  fighting  during  the  the  war,  but  to  provide  the  reader  with  a  view  ot  the 

Anglo-Argentine  war  over  the  Falklands  Malvinas  conflict  not  only  from  the  standpoint  ot  the  corn- 

islands  in  1°82  is  the  product  of  research  conducted  batants,  but  also  from  the  helpers  over  whose  future 

by  a  multi-national  team  of  over  fifteen  scholars  and  the  conflict  was  waged.  Nearly  complete,  the  book 

written  by  the  researcher.  It  is  intended  to  present  not  will  be  published  in  [084. 

only  a  detailed  analysis  ot  the  causes  and  course  of 


A  Battlefield  Atlas  of  the  Civil  War 

Researcher:  Associate  Professor  Craic.  L.  Svmonps 

This  study  is  designed  to  fulfill  the  need  for  a  general  re-  detailed  text  that  explains  the  tactical  decisions  of  the 

ference  work  that  depicts  all  the  major  campaigns  of  the  battle.  The  final  volume  will  contain  43  full  page  maps, 

American  Civil  War  on  full  page  color  maps,  keyed  to  a  24  photographs,  and  100  pages  ot  text. 


The  Sykes-Picot  Agreement  of  1916 

Researcher:  Associate  Professor  James  P.  Thomas 

The  purpose  of  this  project  is  to  investigate  the  Cabinet  Office  records  in  the  Public  Record  Office  in 

causative  elements  in  the  British  and  French  decision  London.  Also,  many  collections  of  private  papers  of 

to  agree  to  partition  the  Arab  portions  of  the  British  officials  have  been  investigated.  The  material 

Ottoman  Empire  and  to  provide  for  the  creation  of  an  in  the  French  Ministry  of  Foreign  Affairs  Archives  in 

independent  Arab  state  during  World  War  I.  Emphasis  Paris  has  been  investigated.  The  material  produced  by 
is  placed  on  elements  of  strategic  interest.  Investiga-  this  research  is  in  the  process  ot  digestion,  collation, 

tion  has  already  been  carried  out  by  research  in  the  and  incorporation  into  the  study. 

British  Foreign  Office,  War  Office,  Admiralty,  and 


Major  Geuerd  William  H.  Witherspoon 

Researc  her:  Professor  Pi  hi  ip  W,  Warren 


An  essay  on  the  life  and  contributions  ot  Geuerd 
Witherspoon,  concentrating  on  his  tenure  as  Chief  ot 


Staff  of  the  Army,  will  be  included  in  .1  book  on  the 
Chiefs  of  Staff. 


Publications 


ARTIGIANI,  Robert.  Associate  Professor,  "The 
Tablet  and  the  Tool:  An  Essay  in  Technology  and 
Human  Value, "  Journal  For  the  Humanities  and 
Technology,  4  (December  1982),  1-14. 

The  theory  of  forms  and  a  definition  of  technology  as 
a  public  art  are  related  to  criticize  humanistic  op¬ 
ponents  of  technology  and  offer  a  positive  argument 
relating  technological  progress  to  human  values. 

CALDERHEAD,  William,  Professor,  "Prelude  to 
Yorktown:  A  Critical  Week  in  a  Major  Campaign," 

Maryland  Historical  Magazine.  77  (Summer  1982), 
123-135. 

Although  General  Washington  wu  no.  .ware  of  it  at 
the  time,  he  had  seven  days  (from  September  10  to 
September  17)  to  get  a  portion  of  his  army,  moving 
southward,  to  the  vicinity  of  Yorktown  to  eliminate 
the  possibility  that  the  British  enemy  would  attempt  a 
last-minute  breakout  of  their  position  before  they 
became  completely  sealed  in.  Although  the  main  body 
of  Washington's  army  did  not  reach  Yorktown  in  time 
for  this,  the  van  of  the  army  did  arrive  before  the 
"'deadline.'"  Evidence  suggests  that  the  van's  ap¬ 
pearance  at  Yorktown  caused  General  Cornwallis  to 
decide  to  not  attempt  an  escape. 

CULHAM,  Phyllis,  Associate  Professor,  "The  Lex  Op- 
pia."  Latonuis.  41  (October-December  1982),  786-793. 

The  Lex  Oppia  was  not  one  of  the  admittedly 
numerous  confiscatory  economic  measures  passed  dur¬ 
ing  the  Second  Punic  War  as  is  usually  thought. 
Although  it  is  early  in  the  series,  it  is  to  be  assigned  to 
the  series  of  sumptuary  laws  passed  during  the  suc¬ 
ceeding  century.  Its  effects  were  not  economic,  nor 
were  they  intended  to  be.  It  was  instead  a  measure 
aimed  at  increasing  social  control  and  cohesion  in  the 
crises  of  the  Second  Punic  War. 

GOOD,  Jane  E.,  Assistant  Professor,  "America  and 
the  Russian  Revolutionary  Movement,  1888-1905," 

The  Russian  Review.  41  (July  1982),  273-287. 

Th  is  article  described  the  activities  of  the  four  in¬ 
dividuals  who  were  most  responsible  for  shaping 
American  public  opinion  of  Russian  revolutionaries  at 


the  turn  of  the  century:  American  journalist  George 
Kennan;  the  nihilist  Sergie  Stephni.ik;  the  liberal  Paul 
Miliukov:  and  the  Socialist  Revolutionary  E.  K. 
Breshkovskaia.  The  major  question  the  article  seeks  to 
answer  is  how  Americans  got  such  a  distorted  view  of 
revolutionary  Russia.  The  evidence  presented  suggests 
that  the  four  "'experts'"  on  Russia,  each  tor  his  her 
own  reasons,  tended  to  oversimplify  the  actual  situa¬ 
tion  to  American  audiences.  As  a  result,  many 
Americans  believed  that  all  Russian  radicals  wanted  to 
make  Russia  into  a  carbon  copy  of  the  United  States. 

GOOD,  Jane  E.,  Assistant  Professor,  "E.  K.  Breshkov¬ 
skaia  and  the  Russian  Revolutionary  Cause  in 
America,"  Red  River  Valiev  Historical  Journal,  5 
(Summer,  1981),  299-313.  ' 

This  article  is  a  detailed  analyses  of  Breshkovskaia  s 
1904-1905  visit  to  the  United  States.  The  purpose  of 
her  visit  was  to  raise  money  for  the  Socialist  Revolu¬ 
tionary  Party.  Although  personally  an  advocate  of 
terrorism,  she  passed  herself  off  in  the  U.S.  as  a 
harmless  "babushka '"  who  had  been  a  victim  of  tsarist 
abuse.  She  became  the  symbol  of  the  Russian  revolu¬ 
tion  in  America  and  helped  convince  many  prominent 
Americans  to  support  the  cause, 

HAGAN,  Kenneth,  Associate  Professor,  American 
Foreign  Policy:  A  History,  2nd  edition.  Lexington, 
Massachusetts:  D.  C.  Heath,  1983,  Chapters  4  and  7. 

The  revision  is  moderately  extensive.  The 
bibliography  is  fully  updated.  This  book  now  is  ap¬ 
parently  the  leading  text  in  the  country  for  upper  divi¬ 
sion  college  courses  in  American  diplomatic  history.  It 
spans  the  entire  period  of  our  nation's  existence. 

LOVE,  Robert  W.,  Jr.,  Associate  Professor,  "Naval 
History:  A  Changing  Field,"  Marine  Corps  Gazette. 
(April  1983),  26-27. 

This  brief  article  argues  that  the  recent  proliferation  of 
scholarship  and  renewed  interest  in  the  history  of  the 
Marine  Corps  makes  extremely  difficult  the  develop¬ 
ment  of  a  post-Mahanian  synthesis.  It  also  chronicles 
the  efforts  of  the  History  Department  at  the  Naval 
Academy  to  encourage  midshipmen  to  study  naval 
history. 


SWEETMAN,  Jack,  Assistant  Professor.  "Monarchism 
and  National  Socialism:  August  Wilhelm  of  Prussia- 
the  "Nazi  Prince',"  in  Michael  Barret  (ed),  Proceedings 
of  the  Citadel  Symposium  on  Hitler  and  the  National 
Socialist  Era.  Charleston,  South  Carolina:  The 
Citadel,  1982,  pp,  53-60, 

In  1930  Prince  August  Wilhelm  of  Prussia,  the  fourth 
son  of  Kaiser  Wilhelm  II,  joined  the  National  Socialist 
Party.  During  the  following  three  years  prior  to  the 
National  Socialist  seizure  of  power,  he  played  a  prom¬ 
inent  political  role  as  a  propaganda  speaker.  This 
paper  describes  the  prince's  activities  and  attempts  to 
assess  their  impact  on  the  German  body  politic. 

SWEETMAN,  Jack,  Assistant  Professor,  co-author, 
"Demobilization  and  Change:  Naval  Personnel  Prob¬ 
lems,  1945-47,"  Shipmate.  45  (January-February  1983), 
14-16. 

At  the  end  of  World  War  Two  the  rapid  demobiliza¬ 
tion  of  the  U.S.  Navy  produced  many  problems  in 
personnel  matters.  This  memoir  describes  Admiral 
Holloway's  experiences  during  these  years  and  the  part 
he  played  in  solving  these  problems. 

SWEETMAN.  Jack,  Assistant  Professor,  "The  Novel 
Situation:  American  Neutrality  and  the  Merchant  Sub¬ 
marine,"  Shipmate,  46  (May  1983),  25-26. 

In  1916  Germany  built  several  unarmed,  merchant 
submarines,  one  of  which,  the  Deutschland,  was  sent 
to  the  United  States  to  buy  strategic  materials.  Great 
Britain  protested  that  any  submarine  was  by  its  nature 


a  combatant  vessel  and  should  not  be  treated  as  a 
merchant  ship.  This  paper  examines  the  embarrassing 
problem  to  American  neutrality  posed  by  the  ap¬ 
pearance  of  the  Deutschland. 

WILLIAMS,  lames  W.,  Lieutenant  Commander, 
"Sociology  in  the  Technical  Curriculum,"  Laurence  W. 
Mazzeno  (ed.),  Liberal  Learning  in  a  Technical  Cur¬ 
riculum,  Annapolis:  U.S.  Naval  Academy  Press,  1983, 
55-58. 

Teaching  sociology  can  be  justified  in  a  technical  cur¬ 
riculum  because  of  contributions  the  perspectives  and 
methods  of  the  discipline  make  to  intellectual  and 
emotional  development.  Without  coordinating 
development  in  these  areas,  a  technical  curriculum, 
such  as  that  at  the  Naval  Academy,  cannot  produce  a 
mature  person.  Sociology  offers  some  tools  to  coor¬ 
dinate  development  in  these  areas.  The  discipline,  by 
its  content,  challenges  the  simplistic  view  that  reality 
exists  tangibly  and  unambiguously,  to  be  mastered  by 
sheer  effort — a  view  most  freshmen  in  a  technical  cur¬ 
riculum  hold.  The  encounter  with  relativism  provides 
the  opening  for  intellectual  growth  but  also  creates 
pain — an  emotional  experience — for  most  students.  In 
the  methodologies  it  employs,  sociology  offers  the  stu¬ 
dent  a  mature  way  to  cope  with  this  experience.  He  is 
offered  the  solution  of  contributing  directly  to  expand¬ 
ing  both  his  own  knowledge  and  that  of  others.  The 
solution,  in  turn,  points  to  greater  intellectual 
challenges,  each  of  which  may  demand  further  emo¬ 
tional  growth.  Thus,  sociology  creates  an  unusually 
complete  learning  cycle. 


Presentations 


BOGACZ,  Theodore  W.,  Assistant  Professor,  "Soldier 
Poets  of  the  First  World  War,"  Churchill  Society,  U.S. 
Naval  Academy,  8  December  1982. 

BOGACZ,  Theodore  W.,  Assistant  Professor,  "A 
Crisis  of  Language:  Poetry  and  the  First  World  War," 
English  Department,  Principia  College,  Illinois, 

4  January  1983. 

CALDERHEAD,  William,  Professor,  "Black  Ann- 
apolitans  and  The  Artifacts  They  Left  Behind," 

Department  of  Archaeology,  University  of  Maryland, 
College  Park,  Maryland,  29  June  1982. 

CALDERHEAD,  William,  Professor,  "The  Quarry 
that  Escaped:  British  Efforts  to  Recapture  Burgoyne's 
Army  Force  of  Prisoners,  December,  1778,"  Carolinas 
Symposium  on  British  Studies,  Tenth  Annual  Con¬ 
ference,  Appalachian  State  College,  Boone,  North 
Carolina,  10  October  1982. 

COLETTA,  Paolo,  Professor,  "Reagan  and  the  Rearm¬ 
ing  of  America,"  American  Association  of  Retired  Per¬ 
sons,  Annapolis,  January  1983:  and  Daughters  of  the 
American  Revolution,  Annapolis,  February  1983. 

COLETTA,  Paolo,  I’rofessor,  "The  Naval  War  of 
1812,"  U.S.  Daughters  of  1812,  Annapolis,  February 
1983. 

CULHAM,  Phyllis,  Associate  Professor,  "The  Battle  of 
Italy,  Great  Battles  of  Antiquity  Series,  Smithsonian 
Associates,  Washington,  D.C.,  17  February  1983. 

DARDEN,  William  M.,  Associate  Professor,  "Union 
Troops  in  Annapolis."  Baltimore  Round  Table  of 
American  Military  History,  Baltimore,  November 
1982. 

GILLMOR,  Carroll,  Assistant  Professor,  "The  Seine  as 
a  Frontier:  the  Norse  Incursions  and  Riverine  Defense, 
841-886,"  Southeastern  Medieval  Association,  J3allas, 
Texas,  October  1982. 


GILLMOR,  Carroll,  Assistant  Professor.  "War  on  the 
Rivers:  Viking  Numbers  and  Formations  on  the  Seine 
and  Loire,  862-869,"  Haskins  Society.  Houston.  Texas, 
November  1982. 

GILLMOR,  Carroll,  Assistant  Professor,  "War  on  the 
Rivers:  the  Frankish  Military  Response  to  the  Vikings 
on  the  Loire,  862-869,"  Conference  of  the  Rocky 
Mountain  Medieval  and  Renaissance  Association,  Pro¬ 
vo,  Utah,  April  1983. 

GILLMOR,  Carroll,  Assistant  Professor,  "The 
Frankish  Military  Response  to  the  Northmen:  the 
Logistics  of  Fortified  Bridge  Building  on  the  Seine, 
862-869,"  University  of  Minnesota,  Minneapolis,  May 
1983. 

GOOD,  Jane  E.,  Assistant  I’rofessor,  American 
Perception  of  Revolutionary  Russia.  American 
Historical  Association  Annual  Meeting,  Washington 
D.C.,  30  December  1982. 

HARROD,  Fredrick  H..  Associate  Prolessor.  Lavs 
and  Society,"  Maryland  Committee  lor  the 
Humanities,  Easton,  Maryland,  October  1082. 

HUSTON,  John  W.,  Professor.  "Annapolis  and  the 
Revolution,"  Daughters  ot  the  American  Revolution, 
Severna  Park,  February  1°83. 

HUSTON,  lohn  W..  Professor,  Dedication:  A  New 
Meaning,"  8th  Air  Force  Historical  Society.  Dayton 
Ohio,  October  1°83. 

HUSTON,  John  W.,  Professor,  "The  Wartime  Leader¬ 
ship  of  General  Arnold.  Air  Command  and  Stall 
College,  Maxwell  Air  Force  Base.  Alabama,  August 
1982. 

HUSTON,  John  W..  Professor.  The  Wartime  Leader¬ 
ship  of  General  Spaatz,  Air  Command  and  Stall  C  ol¬ 
lege.  Maxwell  Air  Force  Base,  Alabama  August  1^82 
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HUSTON,  lohn  W..  Prolessor,  Jonas  Green, 
Colonial  Printer,  Friends  oi  St.  John's,  Annapolis, 
February  1983. 


WILLIAMS,  lames  W..  Lieutenant  Commander.  The 
Educated  Warrior— Contradiction  in  Terms?  Society 
tor  Values  in  Higher  Education  Annual  Conference, 
Guilford,  North  Carolina,  Q  August  1082. 


HUSTON,  John  W.,  Professor,  What  Then  This 
Colonial  American,  Anne  Arundel  County  Historical 
Society,  Annapolis,  March  1983. 


WILLIAMS,  lames  W,,  Lieutenant  Commander,  The  Viet¬ 
nam  Memorial  Controversy:  A  Study  in  American  Values, 

Lions'  Club,  Sevema  Park,  Maryland.  24  May  1083. 


LOVE.  Robert  W'illiam.  Associate  Professor,  New 
Evidence  on  Pearl  Harbor,  Baltimore  Rotary  Club 
Pearl  Harbor  Anniversary  Luncheon,  Baltimore, 
December  1082. 


ZEIMET.  Roger  T.,  Lieutenant  Commander.  The 
Fight  in  the  Cedar  Woods:  Philip  H.  Sheridan  and  the 
Battle  of  Stones'  War.  Confederate  History  Institute, 
Murlreesboro,  Tennessee,  o  May  !  °83 
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With  the  continuation  of  the 
change  in  the  Department's 
faculty  as  older  faculty 
members  retire  and  new  facul¬ 
ty  are  hired,  the  nature  of  the 
research  activity,  its  distribution  of  support,  and 
student  participation  all  show  differences  from 
preceding  years. 

The  nature  of  support  for  research  has  moved 
from  a  strong  involvement  in  the  more  applied 
work  of  the  Naval  R&D  community  to  a  more 
fundamental  research  emphasis.  As  the  more 
mature  faculty  members  retired,  their  contacts 
were  lost  to  some  extent  and  the  new  faculty 
brought  with  them  new  agendas.  There  is  still  con¬ 
siderable  Navy  support  even  for  the  more  esoteric 
work.  This  year  that  includes  support  from  the 
David  W.  Taylor  Naval  Ship  Research  and 
Development  Center  for  work  in  fuels  and 
polymers,  and  support  from  the  Naval  Research 
Laboratory  in  theoretical  and  structural  studies 
and  in  electrochemistry.  The  Naval  Academy 
Research  Council  provided  support  to  get  some  of 
the  new  people  started  in  organic  reaction 
mechanisms,  natural  products,  and  new  organo- 
metallic  studies.  The  Research  Corporation  pro¬ 
vided  funding  to  two  of  our  personnel.  Three 
studies  were  undertaken  without  support  from  ex¬ 
ternal  sources  in  organic  synthesis,  laser  dyes  and 
theoretical  reaction  kinetics. 

Fourteen  student  projects  resulted  from  these 
and  other  interests  of  the  faculty.  They  covered 
organometallics,  heteropolytungstates,  anti¬ 
fouling  polymers,  anti-malarial  agents, 
electrochemistry  in  molten  salts,  theoretical 
calculations  of  structure  and  kinetics,  and  a 
biological  study  done  by  Midshipman  Mark 
Olson  as  a  Trident  Scholar  under  the  direction  of 


Professor  Reece  Corey.  His  work  examined  the 
details  of  fouling  development  on  various 
materials  and  won  the  Trident  Scholar  Prize. 

The  department  published  10  articles  in  the 
open  literature  and  one  faculty  member  con¬ 
tributed  a  chapter  in  a  seminal  monograph  in  his 
specialty.  The  department  read  more  than  17 
papers  in  a  variety  of  professional  settings. 
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Sponsored  Research 


Taft  Substituent  Constants  of  Organometallic  Compounds 

RimarchiK:  Assistant  I’koiissok  Thomas  t.  Hi i  mcwon 
Sl'ONsOK.  RESEARCH  COKI'ORAIION 


Substituent  constants  are  a  measure  ot  the  ability  ot  a 
chemical  group  to  attract  or  donate  electrons  and, 
when  applied  to  a  series  of  similar  chemical  species, 
may  be  used  to  establish  trends  in  chemical  behavior 
and  reactivity.  Organometallic  compounds  are  fre¬ 
quently  air  or  water  sensitive;  thus  the  number  of 
techniques  available  to  measure  their  substituent  con¬ 
stants  is  limited.  Of  particular  interest  is  the  Taft 
method  in  which  a  fluorophenyl  substituted  com¬ 
pound  is  used  as  a  probe.  Using  the  19-F  NMR 
chemical  shift  of  fluorobenzene  as  a  reference,  the 
chemical  shift  of  both  a  meta-  and  para-  fluorophenyl 
substituted  organometallic  i  impound  is  measured. 


The  substituent  constants  ot  three  arene  chromium 
carbonyl  compounds  (areneCriCOl.L,  where  I  = 
carbon  monoxide,  triphenylphosphine  and 
triphenylarsine)  have  been  determined  and  reported. 
Three  additional  compounds  in  this  series  (L  = 
trimethylphosphine,  triphenylphosphite  and 
trimethylphosphite)  have  been  prepared  and  their 
substituent  constants  will  be  reported  shortly.  Model 
compounds  tor  a  series  ot  cyclopentadienyl  manganese 
carbonyl  compounds  have  been  prepared  by  a  new 
route  involving  a  thallium  cyclopentadienyl  inter¬ 
mediate. 


Synthesis  and  Chemistry  of  Bimetallic  Compounds 

Researcher:  Assistant  Professor  Thomas  E.  Bitti  rvyoi  i; 

Sponsor:  Research  Corporation 


Bimetallic  compounds  have  recently  been  shown  to  be 
involved  in  the  reactive  centers  of  several  enzymes 
such  as  those  which  convert  atmospheric  nitrogen  to 
ammonia  and  oxidize  water  to  oxygen  in  the  course  ot 
photosynthesis.  Their  presence  in  the  enzymes 
responsible  for  fixing  carbon  dioxide  has  been  known 
for  some  time.  Bimetallic  species  are  also  thought  to 
be  involved  in  several  surface  reactions  such  as  the 
Fischer-Trolpsch  synthesis  of  short  chain  alkanes  and 
alkenes  from  synthis  gas  (H;  and  CO).  It  is  also  likely 
that  liberation  of  dihydrogen  from  the  surface  ot 
metals  during  corrosion  is  a  bimetallic  process. 

This  research  seeks  to  prepare  a  series  ot 
compounds  in  which  two  metal  atoms  are  held  in 
close  proximity  by  a  set  of  at  least  two  bridging 
groups.  The  introduction  ot  ligands  (hydrogen,  alkyl 
groups)  onto  these  metal  centers  will  position  the 
ligands  in  immediately  adjacent  sites  where  they  may 
be  able  to  interact  to  yield  products.  Attempts  are 


also  underway  to  prepare  compounds  which  will  bind 
and  activate  dmitrogen  or  carbon  dioxide  anil  activate 
these  compounds  tor  reaction  with  reducing  agents. 

The  synthesis  ot  biphenylbixdlihromiumtriiurhonvl  • 
bis(diphenylphosphido)  methane  anil  its  arsenii  analog 
has  been  reported  along  with  a  study  ot  its  interaition 
with  strong  acids.  Four  more  compounds  have  now 
been  prepared  in  this  series  and  their  reactions  with 
acid  and  with  methyltluorosultonate  will  be  examined 
in  the  immediate  luture.  Mixed  metal  compounds 
containing  chromium-molybdenum  anil  manganese- 
chromium  have  been  prepared,  and  a  diphosphine 
bridge  has  been  introduied  into  the  mixed  muganesc- 
chromium  compound.  A  dimanganese  compound  has 
been  prepared  and  a  bridging  reaction  attempted.  A 
small  amount  ot  the  bridged  product  was  detected  In 
3I-P  NMR,  but  the  major  product  from  this  reaction 
was  a  compound  with  the  phosphine  bound  .it  only 
one  end. 
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Electrochemistry  at  Phenol-Coated  Platinum  Electrodes 

Researcher:  Assistant  Professor  Graham  T.  Ciiiik 
Sl’ONSOK:  Navai  Research  I.ahoraioio 

In  this  work,  platinum  fleet  rock's  were  coated  with  a  sur-  electrodes  invokes  inhibition  ot  the  second  reduction 

tace  film  by  oxidation  ot  phenol  at  the  electrodes.  The  step  ot  the  quinone.  Similar  studies  tor  N,  N-dimethyl-p- 

pH  response  of  the  platinum  electrodes,  coated  and  un-  phenylenediamine  showed  that  the  response  tor  the 

coated,  was  approximately  the  same  (52  mV  pH  unit!,  second  oxidation  process  ot  this  compound  is  only 

indicating  that  the  response  is  actually  due  to  the  somewhat  decreased  compared  to  that  ot  the  tirst  cixida- 

existence  ot  an  oxide  layer  on  the  platinum  surface  and  tion  step.  These  results  suggest  selective  exclusion  ot 

that  protons  are  able  to  penetrate  the  surface  film  rather  anionic  species  from  the  surface  tilm,  with  some  ot  the 

easily.  In  related  work,  it  has  also  been  found  that  effect  being  attributed  to  a  steric  exclusion  ot  the  charged 

reduction  of  benzoquinone  at  phenol-coated  platinum  species  with  their  associated  counterions. 


Electrochemistry  of  Organic  Compounds  at 
(SN)X  Electrodes 

Researcher:  Assistant  Professor  Graham  T.  Cheek 
Stonsor:  Navai  Research  Laboratory 

Hydroquinone  (H.Q)  was  chosen  as  one  of  the  com-  background  upon  addition  ot  pyridine,  quinoline,  or 

pounds  for  study  at  (SN)x  paste  because  it  has  been  ex-  acridine,  the  current  for  the  process  increasing  with 

tensively  studied  at  platinum  and  vitreous  carbon  elec-  heterocycle  concentration.  Smaller  effects  were  seen  tor 

trodes  as  well  as  at  (SN)x  single  crystal  electrodes,  the  thiazole,  while  thiophene  showed  very  little  effect.  The 

electrochemical  behavior  being  similar  at  all  of  these  elec-  interpretation  of  this  effect  involves  a  "complexation"  ot 
trodes.  At  (SN)v  paste,  however,  it  was  observed  that  the  oxidized  (SN)y  species  by  nucleophiles,  thereby  pro- 

the  current  density  for  the  reduction  process  following  moling  easier  oxidation  of  the  (SNG  This  is  in  accord 

H,Q  oxidation  was  much  smaller,  by  a  factor  of  approx-  with  the  effects  seen  for  the  compounds  studied,  since 

imately  six,  than  that  of  the  other  electrodes.  Since  this  the  extent  of  the  effect  increases  with  increased 

reduction  process  corresponds  to  the  reduction  of  the  nucleophilicitv  of  the  compound, 

protonated  quinone,  this  phenomenon  was  studied  by  In  a  study  of  other  heterocyclic  systems,  pyrrole  ox¬ 
adding  proton  donors  (for  example,  perchloric  acid)  to  a  idation  was  observed  at  a  potential  corresponding  to  the 

solution  containing  benzoquinone.  the  oxidized  form  of  anodic  potential  limit  for  (SN)x  and,  while  no  separate 

hydroquinone.  The  reduction  process  under  these  condi-  oxidation  process  was  seen,  led  to  the  formation  of  a 

tions  corresponded  to  that  observed  in  the  work  on  black  deposit  on  the  (SN)>  paste  electrode  surface. 

H2Q:  in  addition,  the  observed  current  level  was  smaller  Previous  work  (Diaz  et  al.)  at  other  electrodes  has  shown 

than  that  observed  at  the  other  electrodes.  These  results  that  pyrrole  oxidation  produces  a  conducting,  polymeric 

are  thought  to  indicate  slow  kinetics  for  this  reduction;  film  on  the  electrode  surface.  The  cyclic  voltammetric 

that  is,  in  this  case  the  (SN)>  Apiezon  paste  electrode  behavior  of  the  film  on  (SN)i  paste  was  tound  to  be 

behaves  differently  from  the  (SN)<  single-crystal  elec-  qualitatively  similar  to  that  seen  in  the  previous  studies, 

trodes.  the  redox  processes  being  much  broader  and  less  well- 

An  interesting  effect  was  observed  for  certain  defined  at  (SN)>  paste.  One  interesting  aspect  ot  the  pres- 

heterocyclic  aromatic  compounds  at  potentials  ap-  ent  work  is  that  the  concurrent  oxidation  of  (SN)i  anti 

proaching  the  positive  (anbodic)  background  limit  for  the  pyrrole  may  have  some  effect  on  the  nature  of  the  tilm 

(SN)_  paste  electrode.  An  oxidation  peak,  rather  poorly  produced,  possibly  explaining  the  broader  redox  pro- 

resolved  from  the  anodic  background  process,  appeared  cesses  tor  the  polypyrrole  film  formed  at  (SN)_  paste 

at  potentials  approximately  100  mV  negative  of  compared  to  that  at  platinum. 
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Effects  of  Structural  Disorder  on  the  Electronic 
Structure  of  Polyacetylene 

Researcher:  Assistant  Professor  Mark  L.  Ei  ert 
Sponsor:  Naval  Research  Laboratory 


The  unusual  conductivity  of  polyacetylene  is  due  to 
the  delocalized  it  bonding  along  the  carbon  backbone 
of  the  polymer.  Any  defect  or  distortion  which  inter¬ 
rupts  the  delocalization  is  expected  to  have  a  signifi¬ 
cant  effect  on  the  electrical  properties  of  the  material. 

The  effect  of  disorder  can  be  modeled  as  a  random 
fluctuation  in  the  interaction  energy  between  adjacent 
carbon  atoms.  Solving  for  the  density  of  states  in  the 
presence  of  a  random  interaction  energy  fluctuation 
using  a  Green's  function  approach,  it  was  found  that 
soliton-like  excitations  (which  are  important  com¬ 


ponents  of  the  conduction  mechanism)  are  surprisingly 
stable  in  the  presence  of  disorder.  Solitons  still  give 
rise  to  a  narrow,  well-defined  band  at  mid-gap  even  in 
the  presence  of  interaction  energy  disorder  sufficient 
to  smear  the  Peierls  band  edges  appreciably.  This 
result  offers  important  support  for  recent  theories  of 
conduction  in  polyacetylene,  which  postulate  the  for¬ 
mation  and  persistence  of  solitons  in  amorphous  poly¬ 
acetylene  films  where  the  individual  monomer  units 
are  expected  to  be  exposed  to  variable  chemical  en¬ 
vironments. 


Mobility  Fuel  Properties  (Fuels  Chemistry  Evaluation) 

Researcher:  Associate  Professor  Frank  J.  Gomba 
Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 


A  rapid  and  reliable  shipboard  method  of  determining 
both  nitrogen  and  sulfur  in  synthetic  fuels  was  sought. 
An  Antek  Nitrogen  Analyzer  is  under  evaluation  and 
gas  chromatographic  techniques  were  also  tried. 

Determination  of  sediment  in  synthetic  fuels  using 
neat  fuels  plus  additives  such  as  2,  5-dimethylpyrrole 
was  compared  with  work  done  by  others  using  the 
same  additive  with  JP-5  fuel.  Preliminary  infrared 


work  tends  to  indicate  some  similarity  between  the 
two  sediments  which  may  show  that  a  polymer  of  ox¬ 
idized  pyrroles  may  form.  The  adherent  gum  ASTM 
D381  test-apparatus  was  put  into  operation  to  set 
comparison  with  the  so-called  150  °F  oven  test.  Work 
on  this  was  to  be  continued  by  others  during  the 
academic  year. 


Synthesis  and  Studies  on  2-AZA-4-Thio-Bycyclo- 
(4,  3,  0)-Nonatetraene 

Researcher:  Captain  Ralph  D.  Haddock,  USMC 
Sponsor:  Naval  Academy  Research  Council 


Theoretical  calculations  (MNDO)  suggest  that 
3-methyl-2-aza-4-thiobi-cyclo(4,3,0)  monatetraene 
should  have  approximately  35  kcal'mole  aromatic 
stabilization  energy.  Preparation  of  the  aromatic 
compound  by  dehydrogenation  of  the  diene  prepared 
by  the  scheme  below  is  to  be  attempted.  The 
following  scheme  has  been  used  to  prepare  the 
precursor.  Starting  with  methyl 


2-cyclopentanoncarboxyIale,  protection  of  the 
carbonyl  is  provided  by  ethylene  glycol.  The  ester 
function  is  reduced  with  lithium  aluminum  hydride 
and  the  resulting  alcohol  converted  to  the  methyl 
ether.  After  removal  of  the  ketone  protecting  group, 
the  ether  is  eliminated  to  give  the  exocyclic  terminal 
olefin.  Treatment  with  thioacetamide  gives  the  bicyclic 
product. 
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CHEMISTR  V 


Stereochemistry  of  Grignard  Reagent  Coupling 
with  Alkyl  Tosylates 

Researcher:  Assistant  Professor  Taylor  B.  Jones 
Sponsor:  Naval  Academy  Research  Council 


The  absolute  orientations  of  molecules  during  the 
course  of  chemical  reactions  have  long  been  of  interest 
to  chemists.  In  order  to  elucidate  how  the  absolute 
orientations  are  affected  by  a  given  process,  one  must 
know  the  absolute  orientations  of  reactants  and  pro¬ 
ducts.  From  a  comparison  of  the  changes,  if  any,  that 
occur  during  the  reaction,  a  commentary  on  what 


has  transpired  on  a  molecular  level  can  be  advanced. 
The  aim  of  this  project  is  to  gain  more  insight  into  the 
course  of  the  chemical  reaction  between  Grignard 
reagents  and  alkyl  tosylates,  two  common  classes  of 
organic  compounds,  using  the  absolute  configurations 
as  a  probe. 


Investigations  of  Insect  Defensive  Chemistry 

Researcher:  Assistant  Professor  Taitey  H.  Jones 
Sponsors:  Research  Corporation  and  Naval  Academy  Research  Council 


An  investigation  of  the  defensive  chemistry  of  the  Fire 
Bee  has  been  completed.  This  insect  produces  several 
novel  2-ene-l,  4-diketones,  which  were  prepared  by 
alternate  synthesis,  and  provided  to  biologists  who  are 
studying  their  role  in  the  insect's  behavior.  These 
compounds  are  powerful  irritants  and  repellents. 

Completed  are  the  early  stages  of  a  study  of  the 
chemistry  of  some  ants  in  the  genus  Mesoponera. 
These  ants  contain  an  array  of  acyclic  amines  and 


amides,  whose  biological  purpose  is  unknown  at  this 
time. 

Also  completed  is  a  detailed  study  of  the  structure 
of  several  novel  ant  venom  alkaloids  from  thief  ants 
in  the  genus  Solenopsis.  These  studies  indicate  that 
these  ants  possess  a  biosynthetic  mechanism  for  these 
compounds  that  is  similar,  if  not  identical,  to  that 
utilized  by  ants  in  the  genus  Monomorium  for  produc¬ 
ing  similar  compounds. 


Possible  Field  Trips  for  the  USNA  Interdisciplinary 

Energy  Course 


Researcher:  Professor  Edward  Koubek 
Sponsor:  Naval  Sea  Systems  Command 


A  two-week  study  was  made  of  possible  field  trip  sites 
for  midshipmen  enrolled  in  the  USNA  Inter¬ 
disciplinary  Energy  Course.  Several  local  sites  were 
visited  to  determine  if  they  were  of  sufficient  interest 
to  warrant  a  class  sponsored  field  trip.  Trip  times  and 
routes  were  considered.  Also  considered  was  the 
possibility  of  including  some  of  the  sites  on  TV  tape 


for  classroom  use.  Sites  investigated  were:  Three  Mile 
Island  Nuclear  Power  Plant,  Harrisburg,  Penn¬ 
sylvania.  Baltimore,  Gas  &  Electric  Coal  Fired  Power 
Plant,  Chalk  Point,  Maryland.  Getty  Oil  Refinery, 
New  Castle,  Delaware.  Cove  Point  Liquid  Methane 
Terminal,  Cove  Point,  Maryland. 


The  Examination  of  Oils  by  High  Pressure  Liquid 

Chromatography 

Researcher:  Professor  Samuel  P.  Massif. 

Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center  Annapolis  Laboratory 


A  growing  need  of  the  U.S.  Navy  is  the  development 
of  methods  and  techniques  for  studying  the  effects  of 
high  temperatures  and  pressures  on  the  composition  of 
oils,  especially  in  aircraft  engines  and  ships  in  extreme 
temperature  conditions,  without  dismantling  the 
aircraft  or  -.hip  engines.  Studies  were  conducted  to 
ascertain  it  very  minute  changes  in  the  composition  of 


oils  could  be  detected  by  HPI.C  methods.  High 
temperature  conditions  with  metallic  catalysts  were 
simulated  to  ascertain  the  relationships  between 
lime  temperature  chemical  changes  in  ihe  oils. 

Satisfactory  progress  was  made  and  the  studies  are 
continuing. 
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Organometallic  Coatings  Program 

Researcher:  Associate  Professor  John  W.  Sum  1/ 

Sponsor-.  David  W.  Taylor  Naval  Ship  Research  and  Development  Center  Annapoi  is  i.auok.mor'i 

The  purpose  of  the  program  is  to  develop  analytical  methyl  methacrylate  to  tributyltin  methacrylate 

techniques  for  characterizing  organometallic  polymers.  moieties  in  copolymers  ol  these  materials.  In  addition. 

The  present  work  has  shown  that  Raman  spectroscopy  Raman  spectroscopy  can  he  used  t o  measure  residua! 

is  useful  in  quantitative  measurements  of  the  ratio  of  unpolymerized  material  that  may  he  present. 

Synthesis  and  Characterization  of  Several  New  Iron 
and  Ruthenium  Complexes  by  Phase-Transfer  Catalysis 

and  Photochemistry 

Researcher:  Assistant  Professor  Ion  c  f  L  Siiapi 
SPONSOR:  NAVAI  ACADEMY  RESEARCH  C'Ol'NC  II 

The  purpose  of  this  research  is  the  synthesis  and  which  involve  using  an  aqueous  base-organic  solvent 

characterization  of  several  iron  and  ruthenium  com-  system  where  a  quarternary  ammonium  salt  ails  as 

plexes,  with  an  emphasis  on  two  major  synthetic  tech-  catalyst.  Addition  of  methyl  iodide,  under  the  condi- 

niques,  phase-transfer  catalysis  and  photochemistry.  lions  just  described,  afforded  the  substitution  product 

The  project  is  divided  into  the  two  parts  as  defined  by  of  J QHjFetCOhCH,  J  as  desired.  The  optimum  con- 

the  technique  being  employed.  The  research  done  thus  ditions  necessary  tor  maximum  yield,  reaction  time, 

far  has  involved  preliminary  investigation  of  a  simple  and  temperature,  have  not  yet  been  determined, 

iron-cyclopentadienyl-carbonyl-bromide  species.  Amounts  of  reagent,  normality  ot  the  base  solution, 

which  can  be  synthesized  through  published  methods.  time  and  temperature  all  seem  to  have  an  ettect  on  the 

Phase-transfer  catalysis  conditions  have  been  used  reaction  proceeding  and  also  on  the  product  yields. 

Surface  Energies  and  Chemical  Analysis  of  the  Initial 
Stages  of  Microbiological  Fouling 

Researcher:  Midshipman  l/C  Mark  J.  Olson 
Adviser:  Professor  R.  Reece  Corey 
Sponsor:  Trident  Scholar  Program 

A  series  of  three  interrelated  experiments  were  con-  and  scanning  electron  microscopes  (SEMI,  and  a 

ducted  which  analyzed  the  initial  stages  of  marine  hydrous  bacterial  sprayer  (MBS).  Results  showed 

microbiological  fouling  in  the  Severn  River  estuary.  In  definite  surface  energy  ranges  which  would  experience 

the  first  experiment,  glass  microscope  slides  were  ex-  low  degrees  of  fouling  or  organism  retention, 

posed  to  natural  fouling  organisms  at  "sampling  sta-  In  the  third  experiment,  an  artificial  sea  water  solu¬ 

tions"  located  along  the  length  of  the  estuary.  Slide  and  tion  was  created  and  organically  enriched  in  order  to 
water  samples  were  collected  at  set  intervals,  and  a  analyze  solutions  which  would  support  life  and  promote 

comparison  was  made  between  the  relative  degree  of  the  transfer  of  fouling  bacteria.  It  wax  discovered  that 

fouling  and  individual  water  parameters  experienced  at  each  ot  the  nutrient  solutions  would  support  lite  tor  an 

each  station.  Results  ot  the  analysis  showed  low  touling  extended  period  ot  time,  while  straight  artificial  sea  water 

to  occur  in  waters  which  were  relatively  low  in  and  distilled  water  would  only  allow  baitcrial  transfer 

temperature  and  oxygen  content,  but  high  in  salinity.  for  a  limited  period  ol  time.  Inuring  each  ol  the  cx- 

The  second  experiment  compared  the  surface  periments.  common  or  significant  touling  organisms  were 

energies  of  a  set  of  substances  to  the  degrees  of  fouling  observed  and  noted.  One  such  observation  in  experiment 

and  organism  attachment  they  demonstrated.  Surface  two,  discovered  extraordinary  organisms,  referred  to  as 

energies  were  determined  using  a  contact  goniometer.  "sheep,"  which  were  significant  due  to  their  strength  ot 

samples  were  exposed  to  natural  fouling  organisms  in  a  adhesion  on  substrates,  and  their  composition  ot  primari- 

controlled  environment,  and  degrees  of  touling  and  ly  metals, 

organism  retention  were  determined  using  dissection 


Independent  Research 


Preparation  of  Substituted  Acridones  as  Laser  Dyes 


Rl  SI  AKC  1 !!  R:  LlETTENANT 

Acridones  are  molecules  whose  fluorescence  spectra 
otter  potential  as  laser  dyes  in  as-yet  inaccessible  por- 
tions  ot  the  spectrum.  Unfortunately,  the  absorption 
bands  quench  this  fluorescence  too  well.  It  is  hoped 
that  adding  substituents  to  the  acridone  nucleus  will 


PETEK  lOIINSTONt,  USN 

shift  the  two  wavelength  regions  relative  to  each 
other. 

Preparation  ot  several  3,  5-  and  2.  t>-  substituted 
compounds  have  shown  promise  but  wider  separa¬ 
tions  are  needed. 


Mode-Specificity  in  HNC  —  HCN  Unimolecular 
Isomerization:  A  Classical  +  Tunneling  Model 

Ri  si  arc  ni:R:  Assistant  Professor  Bcap  A.  Waite 


Microscopic  unimolecular  isomerization  rate  constants 
are  calculated  tor  bond-specific  preparation  ot  the 
HNC  —  HCN  system.  The  dynamical  model  is  that  ot 
Waite  and  Miller,  which  incorporates  computed 
classical  trajectories  coupled  with  vibrationally 
adiabatic  WKB  tunneling  probabilities  calculated  at 
classical  turning  points  in  the  reaction  barrier  region. 
Rate  constants  are  obtained  via  a  probability  branch¬ 
ing  analysis,  utilizing  Monte  Carlo  sampling  ot  initial 
conditions.  Results  indicate  that  at  lower  energies, 
mode-specificity  is  significant,  especially  for  excitation 
in  the  weakly  coupled  CN  stretching  mode.  Mode 
specificity  is  reflected  by  a  somewhat  restricted 
distribution  of  turning  point  locations  at  the  reaction 
barrier.  At  higher  energies,  the  exact  dynamical  results 
correspond  more  closely  with  the  statistical  RRKM 
model,  there  being  a  more  random  sampling  of  turn¬ 


ing  point  locations  at  the  reaction  barrier.  By  project¬ 
ing  the  classical  trajectories  (which  reveal  the  ettects  ot 
intramolecular  mode-mode  coupling)  onto  the  reaction 
barrier  region  and  allowing  semi-classical  tunneling  to 
occur  (which  includes  the  reactive  aspect  ot  the 
overall  unimolecular  process),  one  can  inter  the 
relative  importance  of  the  two  effects  as  well  as  obtain 
(at  least  semi-quant itatively)  vibrational  relaxation 
rates  as  a  function  ot  energy  and  mode.  Similar 
calculations  were  carried  out  tor  the  Henon-Hieles 
model  unimolecular  system.  Results  indicate  very  little 
mode  specificity  in  the  unimolecular  decay  rates, 
w'hich  correlates  well  with  quantum  mechanism 
results.  The  existence  of  three  barriers  to  reaction  tor 
this  system  prevents  any  trajectories  from  sampling  a 
particular  range  of  tunneling  probabilities,  thus 
leading  to  the  statistical-like  rate  constant  profile. 
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Research  Course  Projects 


Protonation  of  Cobalticium  Compounds  in  Super  Acids 

Researcher:  Midshipman  l/C  David  Bi.iesner 
Adviser:  Assistant  Professor  Thomas  E.  Bitter  wolf 


Many  transition  metal  species  are  known  to  undergo 
protonation  at  the  metal  center  in  strong  acids.  The 
strength  of  the  acid  determines  the  position  of 
equilibrium  between  the  free  metal  species  and  the 
protonated  form.  Ferrocene  is  known  to  undergo  pro¬ 
tonation  in  HBFjOH,  an  extremely  strong  acid,  but 
there  is  no  evidence  that  the  isoelectronic  cobalticium 
ion  can  be  protonated  in  this  medium. 


Cobalticinium,  methyl  cobalticinium  and  1, 
l'-dimethylcobalticinium  were  examined  in  a  series  of 
strong  acids  including  HBF3OH,  HFSOj,  HFjCSOj  and 
HSbF6.  No  evidence  for  protonation  was  found  in  the 
nmr  spectra.  Preparation  of  bisfpentamethylcyclopen- 
tadienyl)  cobalticium  was  not  successful. 


Synthesis  and  Characterization  of  New  Iron 
Complexes  by  Phase-Transfer  Catalysis 

Researcher:  Midshipman  2/C  Douglas  J.  Brown 
Adviser:  Assistant  Professor  Joyce  E.  Shade 


The  purpose  of  this  research  is  the  synthesis  and 
characterization  of  several  new  iron  complexes  using  a 
technique  known  as  phase-transfer  catalysis.  Phase- 
transfer  reactions  are  done  in  an  aqueous  base-organic 
solvent,  two-phase  system  where  a  quarternary  am¬ 
monium  salt  acts  as  catalyst.  The  research  done  thus 
far  this  semester  has  involved  preliminary  investiga¬ 
tion  of  the  simple  system  of  (7/-C,H5)Fe(CO)iX.  where 
X  equals  a  halide  with  CH,I,  under  phase  transfer 


catalysis  conditions.  While  the  application  of  phase- 
transfer  techniques  to  such  systems  does  indeed  work, 
the  optimum  conditions  necessary  have  not  yet  been 
discerned.  Amounts  of  reagents,  normality  of  the  base 
medium,  time  and  temperature  all  seem  to  have  an  ef¬ 
fect  on  the  yields  of  product.  Work  on  this  project 
continues,  with  more  attention  being  directed  towards 
it  with  the  researcher  as  a  Trident  Scholar  for 
1983-1984. 


New  Heteropolytungstates 

Researcher:  Midshipman  l/C  Robert  J.  Chastanet 
Adviser:  Professor  Orville  W.  Rollins 


The  following  new  heteropoly  tungstates  have  been 
synthesized  and  purified: 

(RbNa)„  (GaO^ErOftWnOi,,)  •  x  H,0  (I) 

(NHjNa),  (Ga04ErO,W,,0,„)  •  x  H,0  (ID 

(NH„Na),  (Ga04(CoJ*.  Pr'\0,)W,,O,„)  •  x  H,0  (Ilf) 

These  new  compounds  contain  the  rare  earths,  er¬ 
bium  (Er)  and  praesodynium  (Pr)  as  indicated.  To  our 
knowledge,  the  only  heteropoly  anion  known  to  con¬ 
tain  a  rare  earth  is  the  molybdate  of  Cerium  (IVt 
{CeMoiiO.,;!  •  12H,0.  These  new  anions  are  also 


unique  because  they  are  undecatungstogallatcs  (111 I. 

Each  preparation  has  been  subjected  to  chemical 
analysis.  The  analysis  for  preparation  (ID  has  been 
completed  (except  for  Na)  and  the  true  formulation  is: 

<NH4)Na„(Ga(u04Er|  ,0^,0,,,)  12  H,0 

The  calculated  composition  is: 

NH4.  21.9%;  NH,  +  EDO  loss  at  500  C:  0.5-;.. 

Ga,  1.91%:  Er,  5.50%:  W,  61.5%:  and  Na 
2.70'’;,.  The  experimental  results  are: 
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NH4,  21.2%;  NHj  +  H20  loss  at  500  C,  9.30%; 


is  unlike  those  of  other  salts  containing  Keggin-type 
heteropoly  anions,  which  are  surely  isomorphic  with 
Ga,  1.70%;  Er,  5.78%.  W,  58.9%,  and  Na?  the  anion  ot  this  preparation.  The  crystal  system  is 

one  of  lower  symmetry  (than  cubic),  and  if  only  one 
Preparation  (I)  is  crystalline  and  was  subjected  to  a  (or  two)  space  groups  are  possible,  then  a  refinement 

line-focus  X-ray  study  using  Ni  filtered  CuKcr  radia-  of  earlier  structural  ot  Keggin-type  anions  might  be 

tion.  The  X-ray  pattern,  containing  many  strong  lines,  performed. 

Crown  Ether  Catalyzed  Synthesis  of  Tri  Butyl 

Tin  Methacrylate 

Researcher;  Midshipman  i/C  Gerald  Esper 
Adviser:  Assistant  Professor  Thomas  E.  Bitterwolf 

Tributyltinmethacrylate  is  used  in  one  synthesis  of  tin  Crown  ethers  are  known  to  catalyze  the  formation 

containing  polymers  used  in  preparation  of  anti-  of  esters  with  metal  carboxylates  and  trialkylsilyl 

fouling  paints  for  the  Navy.  This  synthetic  route  in-  chlorides.  Thus,  it  seemed  reasonable  that  they  would 

volves  a  Dean-Stark  dehydration  of  a  benzene  mixture  catalyze  a  reaction  between  sodium  methacrylate  and 
of  tributyl  tin  oxide  and  methacrylic  acid.  While  tributyl  tin  chloride  in  acetonitrile.  Good  yields  were 

yields  were  good,  the  workup  of  the  reaction  was  dif-  obtained  with  the  18-crown-6  as  catalyst.  Rates  were 

ficult  and  the  benzene  solution  precluded  commercial  favorable  as  well, 

acceptance. 

Heterocyclic  Thiosemicarbazones  as  Potential 
Antibacterial  Agents 

Researchers:  Midshipmen  l/C  Robert  Gambrill,  Robert  Herzog,  andTomoko  Ishikawa 
Adviser:  Professor  Samuel  P.  Massie 

In  cooperation  with  the  Walter  Reed  Army  Institute  of  compounds  also  showed  interesting  preliminary  activi- 

Research  on  the  preparation  of  heterocyclic  thiosemi-  ty  against  Herpes. 

carbazones,  He-C(R ' )  =  N -NH-C  =  S-N(RZR,)  was  It  was,  therefore,  of  interest  to  study  derivations 

made.  These  compounds  showed  activity  against  derived  from  pyridine-2-carboxaldehyde  and  pyrrole- 

gonorrhea,  malaria,  leprosy  and  meningitis.  Related  2-carboxaldehyde. 

Studies  of  the  Lithium/Benzoyl  Chloride  Cell  System 

Researcher:  Midshipman  l  C  Iames  B.  Hart 
Adviser:  Assistant  Professor  Graham  T.  Cheek 

A  lithium  cell  system  employing  benzoyl  chloride  as  reduction  of  benzoyl  chloride  in  acetonitrile  has  been 

the  cathode  active  material  and  lithium  found  to  yield  aromatic  di  esters  as  products,  the 

tetrachloroaluminate  as  the  electrolyte  salt  has  been  rather  unreactive  nature  of  which  suggests  that  the 

studied  and  found  to  possess  an  open-circuit  cell  lithium  benzoyl  chloride  cell  may  be  safer  in 

voltage  of  3.0  V.  The  discharge  characteristics  of  the  operation  than  previous  lilhium  cell  systems.  A 

cell  depend  markedly  on  the  surface  area  of  the  Disclosure  of  Invention  has  been  made  ot  these 

carbon  used  in  fabricating  the  cathodes.  Cathodic  results. 
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Oxidation  Potentials  in  N-Butyl  Pyridinium  Chloride: 

Aluminum 

Chloride  Ionic  Liquids 

Restart  hkr:  Midshipman  1  C  Robert  B.  Hir/cx; 

Apviser:  Assistant  Professor  Graham  T.  Cheek 

When  n-butyl  pyridinium  chloride  or  the  salt  ot  useful  lor  the  study  ot  certain  organic  molecules  such 

methyl  imidazole  and  1-chlorobutane  are  combined  as  aromatic  ketones  which  have  oxidation  and  reduc- 

with  AlClj,  the  resulting  system  is  an  ionic  liquid.  By  tion  potentials  which  tall  outside  the  range  ot  poten- 

manipulating  the  ratios  of  the  components  of  the  li-  tials  available  in  aqueous  solutions.  An  area  ot  con- 

quid,  the  ionic  system  can  be  made  neutral,  basic,  or  siderable  interest  is  the  interaction  ot  the  ionic  melts 

acidic  in  nature.  These  ionic  liquids  are  useful  for  elec-  with  the  aromatic  ketones  and  their  intermediates  in 

trochemical  studies  of  oxidation  and  reduction  poten-  both  oxidation  and  reduction  reactions  under  various 

tials  and  mechanisms.  These  systems  are  particularly  degrees  ot  acidity  and  basicity. 

Reduction  of  Aromatic  Carbonyl  Compounds  in  a 
Room  -  Temperature  Molten  Salt 

Researcher:  Midshipman  l  C  Robert  Herzog 

Adviser:  Assistant  Professor  Graham  T.  Cheek 

Benzyl  reduction  was  studied  extensively  in  both  basic  electro-chemical  and  spectroscopic  properties  ol  ben- 
and  acidic  melts  of  the  A1C1,:  1 -methyl-3-  zyl  due  to  complexation  ot  the  carbonyl  oxygens  by 

butylimidazolium  chloride  system.  In  the  basic  melt.  AIC1>.  It  appears  that  the  stilbenediolate  formed 

two-electron  reduction  of  benzyl  leads  to  a  complexes!  upon  reduction  is  stable  in  the  acidic  melt.  Benzoin 

stilbenediolate  intermediate  which  rearranges  rather  and  benzophenone  were  also  studied  and  showed  a 

rapidly  to  a  benzoin  dianion  species.  As  the  melt  similar  dependence  ot  electrochemical  behavior  on 

acidity  is  increased,  profound  changes  occur  in  the  melt  acidity. 

Electrochemical  Studies  of  Benzoyl  Chloride  and 

Benzoyl  Fluoride 

Researcher:  Midshipman  i  c  Pamela  A.  Horine 

Adviser:  Assistant  Professor  Graham  T.  Cheek 

Upon  reduction  at  platinum  or  vitreous  carbon,  ben-  zoate  in  this  case.  Mechanisms  tor  the  reduction  pro- 

zoyl  chloride  consumes  one  Faraday  ot  charge  per  cesses,  involving  a  longer  lifetime  tor  the  benzoyl 

mole,  resulting  in  the  formation  of  a  mixture  ot  cis-  fluoride  anion  radical  than  that  ot  benzoyl  chloride, 

and  trans-  stilbenediol  dibenzoate.  A  similar  study  were  proposed.  Further  work  on  phthalovl  dichloride 

was  conducted  on  benzoyl  fluoride  reduction  in  order  was  also  carried  out.  leading  to  identification  ot  cis- 

to  assess  the  effect  ol  the  halogen  atom  on  the  reduc-  and  trans-  biphthalyl.  phthalic  anhydride,  and  bet  - 

tion  process,  the  principal  product  being  benzyl  ben-  zocyclobutadione  as  electrolysis  products. 
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Mode-Specificity  in  Unimolecular  Reaction  Dynamics, 

Theoretical 


R|s|  AKUIIK:  MIDSHIPMAN  2  t  ll  KOMI  SlIIANkO 
ADUsEK:  AsMMAM  PKOIEssOK  Boi  P  A  W  Al  1 1 


This  research  endeavored  to  answer  questions  involv¬ 
ing  the  rate  at  which  molecules  decompose  upon  being 
energized  into  a  specific  energy  distribution.  A 
classical  treatment  including  quantum  mechanical  tun¬ 
neling  developed  by  Waite  and  Miller  serves  as  the 
basis  tor  this  study.  The  major  goal  was  to  apply  this 
technique  to  "real  molecular  systems,  such  as  the 
unimolecular  isomerization  ot  HNC. 

The  research  involves  computer  programming  in 
the  FORTRAN  language,  both  on  a  developmental 


level  and  manipulation  ot  existing  FORTRAN  tiles. 
Since  it  is  a  classical  trajectory  technique,  numerical 
integration  ot  coupled  differential  equations  is 
employed,  as  well  as  statistical  sampling  ot  molec  ular 
initial  conditions  upon  energization  and  statistical 
analysis  ot  results.  The  inclusion  ot  quantum 
mechanical  tunneling  via  the  WKB  method  requires 
use  ot  such  numerical  techniques  as  root-finding  and 
numerical  integration  ot  one-dimensional  integrals. 


MNDO  Calculations  on  Crosslinked  Polyacetylenes 

Reseakc  her:  Midshipman  I  C  Robert  W.  Toibert 
Adviser:  Assistant  Professor  Mark  L.  Ei.ert 


Experimental  evidence  indicates  that  isomerization  of 
polyacetvlene  from  the  cis  configuration  to  (reins  at 
elevated  temperatures  is  accompanied  by  the  ap¬ 
pearance  of  unpaired  spins  in  the  material.  The  forma¬ 
tion  of  crosslinks  during  isomerization  is  a  possible 
source  of  the  spin  production  and  provides  a  plausible 
low-energy  pathway  for  isomerization.  To  test  this 
hypothesis,  a  series  ot  MNDO  (modified  neglect  of 
diatomic  overlap)  semiempirical  electronic  structure 
calculations  was  carried  out  for  polyacetylene  chain 
fragments  at  possible  crosslinking  orientations.  It  was 


found  that  crosslink  formation  at  favorable  geometries 
does  produce  unpaired  spins  with  a  relatively  low  ac¬ 
tivation  energy.  However,  there  appears  to  be  an  addi¬ 
tional  energy  barrier  against  migration  of  these  spins 
away  from  the  crosslink  site,  which  suggests  that  they 
may  not  be  able  to  initiate  isomerization  of  an  entire 
polyacetylene  chain.  This  result  merits  further  investiga¬ 
tion  by  iib  initio  techniques,  since  the  spin  migration 
barrier  may.  in  tact,  be  an  artifact  of  the  MNDO 
method  which  employs  very  limited  configuration  in¬ 
teraction  for  the  diradical  cross-linked  state. 


Synthesis  of  Phenylcyclopentadienyl  Derivatives  of 
Vanadium  and  Copper 

Researcher:  Midshipman  l  C  Jeffrey  S.  Weis 
Adviser:  Assistant  Professor  Thomas  E.  Bitterwoi.f 


Phenyl  substituted  derivatives  of  cyclopentadieny! 
metal  complexes  have  been  reported  for  several 
metals.  These  compounds  serve  as  models  for  the  syn¬ 
thesis  ot  m-  and  p-fluorophenyl  compounds  used  in 
Taft  substituent  constant  studies  and  as  starting 
materials  for  the  synthesis  of  bimetallic  complexes. 

The  chemistry  of  cyclopentadienvl-vanadium- 
tetracarbonyl  and  cyclopentadienyl  copper  phosphines 


has  been  generally  ignored  because  ot  the  air  sensitivi¬ 
ty  of  the  former  and  the  lack  ot  reactivity  ot  the  lat¬ 
ter.  In  the  present  work,  progress  was  made  toward 
the  synthesis  of  phenylcyclopentadienyl  vanadium 
tetracarbonvl  and  on  starting  material  lor  the  copper 
complexes.  Problems  ot  air  sensitivity  remain  to  be 
solved. 
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Publications 


CHEEK,  Graham  T.,  Assistant  Professor,  co-author, 

"Preparation  and  Characterization  of  a  Substituted 
Alkylpyridinium  Chloroaluminate  Molten  Salt 

System,"  Inorganic  Chemistry,  21  (1982),  3581. 

Measurement  of  the  properties  of  this  organometallic 
salt  melt  permits  utilization  of  this  system  for  an  elec¬ 
trochemical  medium.  Potentials  at  which  the  molten 
solvent  undergoes  chemistry  and  its  nature  were  deter¬ 
mined. 

CHEEK,  Graham  T.,  Assistant  Professor,  co-author, 
"An  Electrochemical  and  Infrared  Study  of  Chloranil 
in  n-Butylpyridinium  chloride:  Aluminum  Chloride 
Ionic  Liquid."  Journal  Electrochemical  Society, 
129(1982),  2739. 

The  electrochemical  behavior  of  tetrachlorobenzo- 
quinone  (chloranil,  Q)  has  been  studied  in  the 
aluminum  chloride-n-butylpyridinium  chloride 
(BuPyCI)  ionic  liquid  system.  The  reduction  of 
chloranil  proceeds  in  a  two-electron  step,  giving  rise 
to  the  dianion.  Both  the  electrochemistry  and  infrared 
spectroscopy  appear  to  indicate  that,  depending  on 
the  acidity  of  the  system,  chloranil  is  complexed  by 
AlCl.1,  initially  on  the  carbonyl  oxygen,  and  on  the 
ring  chlorines.  The  second  carbonyl  appears  to  remain 
uncomplexed.  Large  shifts  in  the  reduction  potential 
for  chloranil  are  observed  as  the  solvent  acidity 
(mole/ratio  of  AlCl,  to  BuPyCI)  is  varied,  indicating 
the  extensive  degree  of  interaction  of  the  solute  with 
the  solvent.  Cyclic  voltammetry  indicates  the  presence 
of  one  or  as  many  as  three  species,  depending  on  the 
acidity,  which  are  concluded  to  be  in  rather  slow 
equilibrium.  Nernst  plots  of  the  potential  of  an  in¬ 
dicator  electrode  as  a  function  >f  the  Q/Q  =  ratio  in¬ 
dicate  potentiometric  reversibility;  at  a  fixed  Q/Q" 
ratio,  the  potential  variation  as  a  function  of  melt 
acidity  indicates  a  gain  of  three  AlCl,  molecules  per 
Q  =  relative  to  Q,  suggesting  that  it  is  complexed  by 
six  AlCli  molecules  in  the  acid  system. 

CHEEK,  Graham  T.,  Assistant  Professor,  co-author, 

"Electrochemical  and  Spectroscopic  Studies  of  9, 
10-Anthraquinone  in  a  Room  Temperature  Molten 
Salt,"  journal  Electrochemical  Society.  129(1982), 

2488. 

The  electrochemical  and  spectroscopic  properties  of  9, 
10-anthraquinone  <AQ)  in  the  low  temperature 
AlCl,:  n-butylpyridinium  chloride  (BuPyCI)  molten 


salt  system  have  been  studied  as  a  (unction  of  melt 
acidity.  Infrared  spectroscopic  data  indicate  that  AQ 
exists  in  the  uncomplexed  state  in  the  basic  melt  (0  8 
AlCl,:1.0  BuPyCI).  The  electrochemical  behavior  in 
this  region  involves  a  single-process  two-electron 
reduction  (with  slow  electron  transfer)  of  AQ  to  its 
dianion,  the  reduction  mechanism  probably  pro¬ 
ceeding  by  an  ECE  pathway.  Oxidation  of  the  dianion 
back  to  AQ  occurs  at  a  potential  considerably  positive 
(600  mV)  of  the  potential  for  AQ  reduction,  thus  in¬ 
dicating  some  interaction  of  the  dianion  with  the  melt. 
The  complexation  of  AQ  by  A12CH-  in  the  acidic 
melt  (1.2  A1C1,:1.0  BuPyCI)  produces  AQ(AlCl,)2  as 
indicated  both  by  infrared  spectroscopy  and  chemical 
analysis.  This  complexation  results  in  a  shift  in  poten¬ 
tial  for  the  reduction  process  compared  to  the  cor¬ 
responding  potential  for  AQ  reduction  in  the  basic 
melt  of  +1.4V.  The  reduction  of  AQ(AlCl,)2  also  in¬ 
volves  a  single-wave  two-electron  process  (with  faster 
electron  transfer  than  in  the  basic  melt),  thought  to 
proceed  by  a  disproportionation  mechanism.  Since  the 
same  separation  in  potentials  for  AQ(A1C1,)2  reduc¬ 
tion  and  subsequent  oxidation  in  the  acidic  melt  was 
observed  as  that  seen  for  AQ  in  the  basic  melt,  some- 
interaction  of  the  dianion  with  the  acidic  melt  is  also 
evident.  As  the  composition  of  the  melt  was  varied 
through  the  neutral  region  (approx.  1.0  A1C1,:1.0 
BuPyCI),  in  which  the  acidity  is  changing  rapidly,  an 
additional  process  due  to  reduction  of  AQ(A1C1,) 
was  observed;  by  adjustment  of  melt  acidity  by  small 
additions  of  AlCl,  or  BuPyCI,  a  melt  containing  all 
three  species  AQ,  AQ(A1C1,),  and  AQ(A1C1*)2  could 
be  obtained.  Electrochemical  studies  of  this  system  in¬ 
dicated  that  interconversion  among  the  various  species 
upon  reduction  is  rather  slow,  an  observation  reflect¬ 
ing  the  low  levels  of  AI2Cl7—  present  as  well  as  the 
unbuffered  nature  of  the  melt  in  this  region 

CHEEK,  Graham  T.,  Assistant  Professor,  co-author. 
"pH  Response  of  Platinum  and  Vitreous  Carbon  Elec¬ 
trodes  Modified  by  Electropolymerized  Films," 

Analytical  Chemistry.  55(1083).  380. 

Preparation  of  films  polymerized  on  the  surface  ol 
standard  electrode  materials  by  imposition  ol  electric 
potential  provided  modified  electrode  properties  in 
further  chemical  studies.  The  changes  in  pH  responses 
are  reported  in  this  paper  and  must  include  both 
underlying  substrate  and  polymer  as  part  ol  the  con¬ 
sideration. 


JONES  Tappev  H  Assistant  Professor,  co-author. 
Photochemistry  of  Alkyl  Iodides.  8.  Formation  of  a 

Bridgehead  Alkene  journal  American  Clumical 
Society.  104(  1°82>,  3072. 

Photochemical  reaction  ot  bridgehead  iodides  in  the 
(2.  2,  2),  (2.  3,  1)  and  (3.  3.  1)  series  gave  unrear¬ 
ranged  substitution  products  as  the  major  result  with 
some  hydrocarbon  reduction  by-products.  Use  ot 
deuterated  methanol  as  solvent  gave  no  isotope  inclu¬ 
sion  in  these  products.  More  complicated  cases  did  in¬ 
clude  deuterium  in  the  product  and  required  bridge¬ 
head  alkene  intermediates  tor  explanation. 

JONES,  Tappev  H.,  Assistant  Professor,  co-author.  "Ant 
Venom  Alkaloids  from  Solenopsis  and  Monomorium 
Species:  Recent  Developments,"'  Tetrahedron,  38(19821, 
1949. 

The  chemistry  and  biology  ot  the  ant  venom  alkaloids 
from  the  genera  Solenopsis  and  Monomorium  are 
briefly  reviewed.  The  usual  2,  6-dialky Ipiperi-dines 
found  in  four  as  yet  unstudied  species  of  Solenopsis 
are  described.  In  addition,  a  monoalkylated 
1-piperideine,  that  is  a  new  natural  product,  is 
described  from  a  fifth  Solenopsis  species.  Finally,  the 
venoms  of  Monomorium  latinode  and  M.  subopaewn 
are  shown  to  contain  an  array  of  2, 
S-dialkylpyrrolidines. 

JONES.  Tappev  H.,  Assistant  Professor,  co-author, 

"Chemistry  and  Possible  Defensive  Roles  of  Cuticular 
Alchols  of  the  Larval  Atlas  Moth,"  Comparative 
Biochemistry  ami  Psysiology.  73B(1982),  797. 

Cuticular  wax  from  abdominal  tubercles  of  Altaevas 
atlas  (Lepidoptera:  Saturniidae)  is  primarily  composed 
of  1-triacontanol  in  combination  with  1-hexa-decanol, 
1-heptadecanol,  1-nonadecanol  and  l-dotriacontanol. 

Evidence  for  the  roles  of  wax  in  water  conservation 
and  defense  against  predators  and  parasitoids,  and  the 
defensive  behavior  associated  with  an  additional 
thoracic  defensive  secretion  are  discussed. 

1-Triacontanol  at  2.28  X  10-8  M.  but  not  larval 
wax  containing  this  compound  at  the  same  concentra¬ 
tion,  increased  the  number  ot  leaves,  and  leaf  and 
stem  fresh  and  dry  weight  ot  Ailantlnis  a/tissima  seed¬ 
lings,  a  host-plant  of  the  Atlas  moth. 

MASSIE,  Samuel  P..  Professor,  Historically  Black 
Higher  Educational  Institutions  and  the  Marine 
Sciences,"  Current,  4(1982),  23-29. 

A  survey  of  marine  science  offerings  at  tour  institu¬ 
tions  was  made  and  discussed,  especially  as  models  tor 
similar  programs. 


VERZINO,  William  !.,  Commander.  USNR.  co¬ 
author.  High-Energy  (Neodymium)  Laser  Pyrolysis  of 
U.S.  Coals,"  Journal  of  Analytical  ami  Applied 
Pyrolysis.  4(1982),  21-31. 

As  part  of  a  study  exploring  conditions  that  influence 
coal  pyrolysis,  the  effects  of  neodymium  laser  heating 
upon  five  different  rank  coals  have  been  studied. 
Gaseous  products  from  neodymium-laser  pyrolysis  ot 
all  coal  types  can  be  explained  by  condensation  reac¬ 
tions  during  the  cooling  ot  high-temperature  systems. 
The  use  ot  neutral  or  reducing  atmospheres  (helium, 
hydrogen  or  deuterium  at  two  atmospheres)  does  not 
significantly  alter  the  product  distributions,  although 
some  deuteration  ot  products  was  observed.  High¬ 
speed  photography  was  used  to  determine  the 
dynamics  ot  the  laser  interactions. 

WAITE,  Boyd  A.,  Assistant  Professor,  co-author, 

"Mode-Specificity  in  the  Unimolecular  Dissociation  of 
Formaldehyde  (H;  +  CO),  a  Two-mode  Model, 

journal  of  Chemical  Physics.  78(1983),  259. 

The  reaction  path  (the  minimum  energy  path  in  mass- 
weighted  Cartesian  coordinates),  and  all  the  coupling 
functions  which  fully  characterize  the  reaction  path 
Hamiltonian  of  Miller,  Handy,  and  Adams  have  been 
calculated  for  the  unimolecular  dissociation  of  for¬ 
maldehyde  (H;CO  —  H2  +  CO)  in  its  ground  electronic 
state.  The  reaction  coordinate  and  the  four  other  in¬ 
plane  vibrational  modes  are  strongly  coupled  to  each 
other,  but  the  out-of-plane  vibration  is  coupled  directly 
only  to  the  reaction  coordinate.  Calculations  ol  the  type 
of  Waite  and  Miller  for  the  state-specific  unimolecular 
rate  constants  are  carried  out  tor  a  two-mode  model  con¬ 
sisting  of  the  reaction  coordinate  and  the  out-of-plane 
vibration,  and  one  observes  a  significant  degree  ot  mode- 
specificity,  i.e.,  the  unimolecular  rate  constant  for  a 
given  metastable  state  is  not  a  smooth  function  ot  the 
energy  of  the  state.  It  is  suggested  that  this  mode- 
specificity  may  persist  in  the  complete  six-mode  system. 

W'EINGARTNER,  D.  l.awrence.  Assistant  Professor, 

A  Field-tested  Internal  Tag  for  Crayfish,  "  Cru-lu- 
ceana.  43  (1982).  181-188. 

A  brief  review  ol  tagging  methods  is  led  I  owed  by  a 
description  of  a  new  type  ot  tag  tor  crayfish.  This  in¬ 
jected,  color-coded,  nylon  rod  features  permanence 
through  several  molts,  recognition  ot  individuals,  and 
identitic alion  without  sacrificing  the  marked  animals. 
Field  testing  ol  this  tagging  method  indicated  that  no 
interference  with  the  behavior,  growth  or  longevity  ot 
the  crayfish  occurred.  The  principal  drawback  ol  this 
tagging  system  is  the  time  involved  in  preparing  and 
applying  the  tag. 
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C  III  MIS  I  K  'i 

Presentations 


B1TTERWOLF,  Thomas  E.,  Assistant  Professor,  Syn¬ 
thesis  and  Dihydrogen  Evolution  from  Basic  Metal 
Dimers,”  Maryland  Section,  American  Chemical 
Society,  Baltimore,  Maryland,  October,  1082. 

BITTERIVOLF,  Thomas  E..  Assistant  Professor, 
"Chemistry  of  Bimetallic  Compounds,"  Rider  College, 
Lawrenceville,  New  Jersey,  14  April  1083. 

BlTTERWOl.F,  Thomas  E.,  Assistant  Professor,  "Syn¬ 
thesis  and  Chemistry  of  Basic  Metal  Dimers,  NSF 
Organometallic  Workshop,  Tucson,  Arizona,  1-5  lune 
1083, 

CHEEK,  Graham  T.,  Assistant  Professor,  "Reduction 
of  Aromatic  Ketones  in  a  Room-Temperature  Molten 
Salt,  Poster  session,  Gordon  Conference  on  Elec¬ 
trochemistry,  Santa  Barbara,  California,  lanuary  1°83. 

CHEEK,  Graham  T.,  Assistant  Professor,  "Elec¬ 
trochemical  Studies  at  Phenokoated  Platinum  Elec¬ 
trodes,"  17th  Mid-Atlantic  Regional  Meeting,  White 
Haven,  Pennsylvania.  6  April  1983. 

CHEEK.  Graham  T.,  Assistant  Professor.  "Elec¬ 
trochemical  Studies  of  Selected  Organic  Systems,  " 
Seminar,  North  Carolina  State  University,  Raleigh, 
North  Carolina,  January  1983. 

ELERT.  Mark  I„,  Assistant  Professor,  "Tight-Binding 
Studies  of  Electroactive  Organic  Polymers,"  Interna¬ 
tional  Conference  on  the  Physics  and  Chemistry  of 
Conducting  Polymers,  Bourg  Saint  Maurice,  France, 
10-14  December  1982. 

ELERT,  Mark  I...  Assistant  Professor,  Cross-links 
and  Unpaired  Spins  in  Polyacetylene,"  International 
Conference  on  the  Physics  and  Chemistry  of  Conduct¬ 
ing  Polymers,  Bourg  Saint  Maurice,  France,  10-14 
December  1982. 

ELERT,  Mark  I...  Assistant  Professor,  "The  Effect  of 
Off-diagonal  Disorder  on  Soliton-  and  Polaron-like 


States  in  trans-Polyacetylene.  International  Con¬ 
ference  on  the  Physics  and  Chemistry  ol  C  onducting 
Polymers,  Bourg  Saint  Maurice.  France,  10-14 
December  1  °82 . 

ELERT.  Mark  I...  Assistant  Professor,  Electronic 
Structure  and  Properties  of  Polyacetylene,  Maryland 
Section,  American  Chemical  Society  Meeting,  College 
of  Notre  Dame  ot  Maryland,  Baltimore,  Maryland,  23 
February  l°83. 

ELERT,  Mark  I...  Assistant  Professor,  Tetrahedral 
Cross-links  in  Polyacetylene,"  American  Physical 
Society  National  Meeting,  Los  Angeles,  California, 
21-25  March  1°83. 

HERZOG,  Robert.  Midshipman  1  C,  "Reduction  of 
Aromatic  Ketones  in  a  Room-Temperature  Molten 
Salt  System,"  17th  Middle  Atlantic  Regional  Meeting 
ot  American  Chemical  Society,  White  Haven,  Penn¬ 
sylvania,  7  April  1983. 

HOR1NE,  Pamela  A.,  Midshipman  1  C, "Elec¬ 
trochemical  Reduction  of  Benzoyl  Chloride  and  Ben¬ 
zoyl  Fluoride,"  17th  Middle  Atlantic  Regional  Meeting 
ot  American  Chemical  Society,  White  Haven.  Penn¬ 
sylvania,  7  April  1983. 

KOUBF.K,  Edward.  Professor,  Honors  Chemistry  at 
USNA,  Biennial  Conference  on  Chemical  Education, 
Oklahoma  State  University,  Stillwater.  Oklahoma. 
August  1982. 

MASSIF,  Samuel  P.,  Professor,  Black  Americans  in 
Science;  Afro-Americans  in  Science,  Afro-American 
Black  History  Month  Observations.  Middle  East  Divi¬ 
sion.  Corps  ol  Engineers.  U.S.  Army,  Winchester, 
Virginia,  22  February  I°83. 

WEINGARTNER,  D.  Lawrence,  Assistant  Prolessor. 
Determining  Respiration  Rales  in  Aquatic 
Organisms,"  Workshop  on  Biology  Laboratory  Educa¬ 
tion,  Clemson,  South  Carolina,  14  lune  1°83. 
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Research  in  the  Applied  Science 
Department  was  performed  in  Com¬ 
puter  Science,  Management,  and 
Operations  Analysis.  The  research 
activity  described  on  the  following 
pages  provided  the  students  with  valuable  ex¬ 
perience  and  an  appreciation  of  the  applications  of 
their  particular  academic  disciplines. 

The  bulk  of  the  midshipmen  research  was  sup¬ 
ported  by  an  annual  grant  from  the  Chief  of  Naval 
Operations  (OP-953)  and  administered  by  the 
Operations  Analysis  faculty.  Their  funds  allowed 
the  faculty  members  to  work  closely  with  opera¬ 
tional  units  and  development  agencies  within  the 
Navy  to  provide  projects  of  current  interest  for 
midshipmen  research. 

Faculty  research  was  funded  by  a  wide  range  of 
interests,  both  government  and  civilian,  and  en¬ 
compassed  many  areas  of  scientific  study.  As  is 
always  the  case,  the  ultimate  beneficiaries  of  these 
studies  are  the  midshipmen  whose  educations  are 
enriched  by  the  constant  study  of  the  faculty. 

During  the  Academic  Year  1982-1983,  the 
name  of  the  department  was  changed  from 
Applied  Science  to  Computer  Science.  The  change 
was  made  to  reflect  the  fact  that  beginning  with 
the  Class  of  1986,  Computer  Science  will  be  the 
only  major  offered  by  the  department.  Research  in 
the  Computer  Science  Department  will  continue 
to  play  a  vital  role  in  the  professional  enrichment 
of  both  the  midshipmen  and  the  faculty. 


C  OMI’llTEK  SCI  E  N  C  E 

Sponsored  Research 


Calculation  of  the  Sea-Floor  Conductivity  Using 
Measured  Electric  Fields  and  Potentials 

Researches:  Asscxiate  Professor  Frank  L.  K.  Chi  and  Assistant  Professor  Frederic k  A.  Skovi 
Sponsor:  David  W.  Tayeor  Naval  Ship  Research  and  Development  Center,  Annapoi  is  Laboratory 

Existing  electric  and  magnetic  Monopole  mathematical  components  as  a  function  ot  bottom  conductivity  vice 
ship  model  computer  programs,  developed  at  the  distance  from  the  source.  The  electric  model  was  then 

Naval  Research  Laboratorj  for  shallow  water,  were  used,  together  with  the  actual  shallow  water  test 

adapted  to  the  Naval  Academy  Time-Sharing  System.  results,  to  predict  bottom  conductivity. 

These  programs  were  then  modified  to  produce  field 


Heating,  Ventilation,  and  Cooling  General 

Researcher:  Lieutenant  Commander  David  C.  Endicott,  USN 
Sponsor:  David  W.  Taylor  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 

The  purpose  of  this  project  was  to  assist  in  the  software  for  computer-aided  bearing  design  and  data 

installation  of  a  data  acquisition  software  system  for  analysis:  and  provide  consulting  services  on  software 

compressor  and  air  conditioning  system  development;  development,  data  acquisition,  system  analysis, 

develop  software  graphics  for  flow  diagram  system  integration,  and  computer  schemes  related  to 

demonstrations  of  heating,  ventilation,  air  HVAC  program  (DDGX  AC  Plant), 

conditioning  (HVAC)  laboratory  experiments;  develop 

Accuracy  of  Software  Development  Activity  Data: 
The  Software  Cost  Reduction  Project 

Researcher:  Assistant  Professor  Anthony  F.  Norcio 
Sponsor:  Naval  Research  Laboratory 

This  paper  addresses  the  accuracy  of  self-reported  engineers  report  relatively  accurate  data  on  the  WAR 

activity  data  and  valid  ways  to  analyze  such  data.  A  if  they  make  notes  on  their  activity  or  if  they  are 

one-week  experiment  was  conducted  in  which  the  prompt  in  submitting  their  WAR.  If  engineers  do  not 

activities  of  five  Software  Cost  Reduction  (SCR)  keep  notes  on  their  activity,  then  prompt  reporting  is 

project  engineers  were  sampled.  The  sampled  data  was  critical  for  ensuring  the  accuracy  of  weekly  self- 
compared  with  the  activity  data  submitted  "as  usual"  reported  data.  The  results  also  indicate  that  ratios 

by  the  five  engineers  on  the  Weekly  Activity  Reports  between  activity  categories  are  valid  metrics  of  project 

(WAR).  The  results  indicated  that  the  activity. 
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An  Analysis  of  Academic  Grades  in  SM212  and  SM202 


RESEARCHER:  MlPSHIl’MAN  1  C  ROHI  K  I  A.  ARONSON 
Adviser:  MaiorM.au  oim  W.  Fokdiiam.  L'SA 
SPONSOR:  Maihimaiks  DEPAKIMEN! 


At  the  request  ot  the  Mathematics  Department 
Chairman,  the  academic  grade  histories  tor  SM202, 
(Elements  ot  Differential  Equations)  and  SM2I2 
(Differential  Equations)  were  analyzed.  All  grades 
awarded  tor  the  academic  years  N72TD82  were  used 
first  to  determine  the  distribution  of  grades  tor  both 


courses.  A  second  part  to  the  project  involved 
comparison  ot  each  midshipman's  grade  in  SM212  or 
SM202  with  his  performance  in  all  other  math  course' 
(excluding  SN1202  and  SM212)  and  then  making  this 
comparison  among  the  various  academic  majors  as 
well. 


Statistical  Analysis  of  Naval  Messages 

RESEARCHER:  MlPSHIl’MAN  I  C  Mil  HAM  Bl  Axils 
APVISHK:  LlEl  TENANT  COMMANPEK  C'RAK.  M.  IaNNIscII.  L'SN 
Sponsors:  Navai  Ei.ectronk s  Systems  Command,  and  Ciiii  i  of  Navai  Oitkaiions  (OP-051 


The  purpose  of  this  research  was  to  uncover  letter 
characteristics  and  probability  distributions  in  naval 
messages  for  both  single  letters  and  digraphs  and  to 
conduct  additional  analysis  necessary  to  develop  °5 
percent  confidence  intervals  and  determine  required 
sample  size  for  conclusive  results.  The  project  was 
patterned  after  Bell  Laboratory  Studies  of  the  New 
York  Time’s.  Underlying  information  essential  was 
studied  to  determine  susceptibility  of  U.  S.  Navy 
message  traffic  to  exploitation  by  unauthorized 


persons.  Approximately  2.000  unclassified  naval 
messages  provided  on  tape  were  read  by  Naval 
Academy  Time-Sharing  System  (NATS'. 

Naval  messages  have  dramatically  different 
characteristics  trom  those  in  standard  written  English. 
Large  (relatively!  amounts  ot  numbers,  spaces, 
abbreviations  and  a  flatter  distribution  ot  characters 
occur  in  naval  messages.  Although  the  analysis  was 
completed  on  only  167  messages,  the  results  were  so 
dramatic  that  further  analysis  and  research  is  essential. 


Project  RUMIC  Research  Report 

Researcher:  Midshipman  l  C  P ait  a.  Boyne 
Adviser:  Lim  tenant  Commander  Wii  i.iam  E.  Eager.  USNR 
Sponsors:  Navai.  Coastai  Systems  Center  and  Chief  01  Navai  Operations  (OT-°5) 


Modern  mine  warfare  necessitated  the  development  of 
an  unmanned,  low-risk  mine  hunter.  Current  Soviet 
strategy  has  forced  the  United  States  Navy  to  allocate 
more  of  its  mine-warfare  budget  to  the  development 
of  deep-ocean  minesweepers.  Consequently,  the  aging 
coastal  mine-sweepers  are  leaving  a  gap  in  the  coastal 
mine-countermeasures  force. 

The  Naval  Coastal  Systems  Center  (NCSC)  is 
currently  planning  for  the  development  of  an 
inexpensive,  autonomous,  undersea  vehicle  with  mine 
reconnaissance  and  neutralization  capabilities. 
Additionally,  the  concept  provides  the  United  States 
with  a  covert  capability  not  attainable  with 
conventional  surface-type  mine  hunters. 

NCSC  has  integrated  existing  hardware  and 
technology  to  equip  an  old  swimmer-delivery  vehicle 
(a  two-man  submarine!  with  a  search  sonar  and  an 
auto-pilot.  The  project  has  been  named  RLIMIC  tor 


Remote  Undersea  Mine  Countermeasures.  The  RUMIC 
autopilot  drives  the  submarine  along  a  pre¬ 
programmed  search  pattern  while  the  sonar  scans  the 
bottom  for  possible  mines.  The  navigational 
information  (heading,  speed,  location,  etc.  I  and  the 
sonar  output  are  recorded  by  an  outboard  tape 
recorder.  The  tape  is  thus  a  record  ot  the  mission, 
which  is  later  analyzed  to  determine  the  location  ot 
mines  in  the  area  searched. 

In  order  to  demonstrate  system  feasibility,  it  is 
necessary  to  develop  a  means  ot  determining  the 
overall  system  accuracy.  How  close  did  the  system 
predict  the  actual  locations  ot  the  mines?"  is  the  test 
question.  To  solve  this  problem,  an  algorithm  was 
developed  to  determine  the  latitude  and  longitude  ot 
detected  mines.  A  comparison  was  then  made  between 
the  derived  coordinates  and  the  known  locations  in 
the  constructed  test  tile  to  address  the  stated  question 


The  Supply/ Budget  Stocking  Problem 

Researcher:  Midshipman  l/C  John  Hughes 
Adviser:  Lieutenant  Commander  Charles  A.  Perkins,  SC,  USN 
Sponsor:  Chiee  of  Naval  Operations  (OP-95) 

The  project  undertaken  was  in  fulfillment  of  a  course  involved  the  use  of  advanced  dynamic  programming 

requirement  in  the  operations  analysis  curriculum.  The  with  the  goal  of  determining  the  exact  optimum  point 

major  objective  was  to  simulate  in  a  simple  model  the  of  funds  allocation.  The  researcher  chose  this  ap- 

budget  and  supply  problem  faced  by  project  and  pro-  proach  and  learned  a  great  deal  about  the  uses  and 

gram  managers  in  determining  how  and  where  to  limitations  of  the  method  to  a  real  world  problem, 

spend  the  available  repair  parts  money.  The  model  After  the  limitations  of  the  dynamic  model  used 

considered  failure  rates,  cost,  and  critical  nature  of  the  and  the  absurd  answer  it  produced  were  analyzed, 
equipment  to  the  ship's  mission.  work  was  concentrated  on  a  better  understanding  of 

There  were  two  methods  of  approaching  the  problem  the  methods  currently  being  used  in  the  Navy  to  deal 

identified.  The  first  involved  the  use  of  linear  program-  with  this  problem, 

ming  and  a  simple  cost  trade-off  approach.  The  second 


Case  Study  in  Naval  Battle  Group  Anti-Air  Warfare 

Researcher:  Midshipman  l/C  Stephen  Jackson 
Adviser:  Commander  James  D.  Buttinger,  USN 
Sponsor:  Chief  of  Naval  Operations  (OP-05) 

The  purpose  of  the  project  was  to  develop  a  case  mation  from  sources  engaged  in  research,  primarily 

study  for  use  in  the  "Analysis  of  Naval  Tactics"  the  Center  for  Naval  Analyses.  Included  in  the  case 

course  in  the  operations  analysis  curriculum.  The  case  study  was  also  a  solution  guide  and  a  supplemental 

study  goal  was  to  develop  a  narrative  scenario  of  the  teaching  package  as  well  js  a  documented  computer 

outer  air  battle  with  current  ranges,  threats,  and  other  program.  The  project  was  successfully  completed  and 

parameters.  The  plan  was  to  obtain  the  current  infor-  the  finished  report  submitted. 

Placement  Procedures  for  Plebe  Chemistry 

Researcher:  Midshipman  i  C  Katie  A.  Podolak 
Adviser:  Maior  William  J.  Haffey,  USMC 
Sponsor:  Chemistry  Department 

The  objective  of  this  study  was  to  investigate  alter-  Test  (SAT)  scores,  high  school  chemistry  grades,  on 

native  procedures  for  placing  Midshipmen  Fourth  several  plebes  in  each  of  the  tracks  and  employed  the 

Class  into  one  of  the  three  chemistry  tracks  -  high,  discriminant  analysis  technique  to  see  it  an  optimal 

middle,  and  low.  classification  system  based  on  these  information 

Currently,  placement  is  based  on  the  results  of  a  variables  could  be  determined.  Such  a  classification 

I’lacement  Exam.  The  researcher  created  a  data  base  technique  was  constructed  and  briefed  to  the 

containing  information  such  as  Scholastic  Aptitude  Chemistry  Department. 


Development  of  Software  Package  to  Determine 
Underlying  Distribution  and  Parameters 
of  a  Sample  of  Data 

RESEARCHER:  MIDSHIPMAN  1  C  JOHN  POl  k 
ADVISER:  LIEUTENANT  COMMANDER  GREGORY  R.  HaMELIN,  USN 
Sponsors:  Operations  Analysis  Faculty,  and  Chief  of  Naval  Operations  (OP-951 

The  purpose  of  the  project  was  to  develop  a  software  distributions:  exponential,  normal,  uniform,  lognor- 

package  which  performs  analysis  on  a  data  sample  in  mal,  Weibull,  and  gamma.  Once  the  most  likely  is 

order  to  determine  the  underlying  distribution.  It  does  determined,  the  parameters  are  computed  and  a  chi- 

so  by  constructing  probability  plots.  squared  goodness-of-fit  test  is  performed.  The  user  is 

It  then  uses  an  R2  coefficient  to  determine  which  of  then  given  the  most  likely  distribution  and  its 

the  plots  is  the  straightest.  It  tests  the  following  parameters,  as  well  as  the  chi-squared  statistic. 

Exploratory  Data  Analysis  Package 

Researcher:  Midshipman  l/C  Michael  Melillo 
Adviser:  Lieutenant  Commander  Craig  M.  Jannusch,  USN 
Sponsors:  Operations  Analysis  Faculty,  and  Chief  of  Naval  Operations  (OP-95) 

Exploratory  Data  Analysis  (EDA)  is  an  important  multiple  boxplots.  The  package  is  designed  to  be  both 

aspect  of  statistical  analysis.  The  Minitab  statistical  interactive  and  user  friendly.  It  is  also  designed  to 

package  currently  on  the  Naval  Academy  Time-  handle  most  common  size  data  files.  At  this  time 

Sharing  System  (NATS)  is  insufficient  for  many  ap-  about  50  percent  of  all  the  desired  techniques  have 

plications  requiring  EDA.  This  project  comprised  been  implemented.  A  user's  guide  is  in  draft  form, 

selected  techniques  such  as  stemleaf  plots,  number  The  algorithms  implemented  have  been  subjected  to 

summaries,  scatter  plots,  curve  fitting,  boxplots,  and  preliminary  verification. 


A  Statistical  Analysis  of  Majors  Change 
at  the  U.  S.  Naval  Academy 

Researchers:  Midshipmen  l/C  Todd  C.  Davis  and  Gary  D.  McCarthy 
Adviser:  Associate  Professor  Randall  K.  Spoeri 
Sponsor:  Office  of  the  Academic  Dean 


The  process  by  which  midshipmen  change  majors  is  of 
interest  to  the  Office  of  the  Academic  Dean.  Complete 
records  of  all  major  changes  since  1974  have  been  kept 
by  the  Assistant  Dean  tor  Academic  Affairs,  and  were 
made  available  for  analysis.  Each  record  contains 
identification  number,  date  the  major  change  was 
made,  losing  major,  and  gaining  major.  This  data  was 
entered  into  the  computer  tor  subsequent  analysis. 
From  this  information,  trends  and  predictive  features 
were  identified.  Frequency  distributions,  bar  graphs, 
and  histograms  were  used  to  organize  and  analyze  the 
data.  These  methods  provide  a  useful  summary  of  this 
historical  data. 

The  major  findings  ot  this  study  were: 

•  A  greater  number  of  midshipmen  have  been 
changing  majors  in  recent  years. 

The  number  has  inc  reased  approximately  40  per¬ 
cent  since  the  Class  ot  1°78. 


•  Each  graduating  class  analyzed  gained  an  average 
of  six  humanities  majors  due  to  changes. 

—  Each  class  lost  an  average  of  six 
science- engineering  majors. 

—  Increasing  numbers  of  humanities  majors  have 
been  gained  in  recent  years. 

•  A  sizable  shift  from  engineering  to  science  oc¬ 
curred  in  all  years  analyzed. 

•  A  small  percentage  of  majors  accounts  tor  a 
large  percentage  of  changes. 

—  The  majors  most  commonly  transferred  into  in¬ 
clude  General  Engineering  (EGE)  and  Physical 
Science  (SPS). 

—  The  majors  most  commonly  dropped  are  the 
engineering  majors. 
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Design  and  Documentation  of  a  Curriculum  for  a 
"Short  Course"  in  Naval  Operations  Analysis  for 
Naval  Tactical  Research  and  Development  Personnel 


Researchers:  Midshipmen  l  C  Mark  L.  Stone  and  Kenneth  Wilson 
Adviser:  Associate  Professor  Randall  K.  Spoeri 
Sponsors:  Naval  Coastal  Systems  Center,  and  Chief  of  Naval  Operations  (OP-051 


Other  branches  of  the  armed  services  have  historically 
developed,  documented,  and  offered  curricula  in  the 
techniques  of  operations  analysis  for  various  military 
and  civilian  personnel  in  their  commands.  Civilian 
universities  and  other  organizations  have  also  rou¬ 
tinely  offered  such  instruction.  Personnel  at  the  Naval 
Coastal  Systems  Center,  in  Panama  City,  Florida, 
have  expressed  the  desire  to  see  such  a  curriculum 
designed  specifically  for  Naval  Tactical  Research  and 
Development  personnel. 

This  project  involved  four  basic  steps: 

1.  Establishing  liaison  with  key  personnel  at  the 
Naval  Coastal  Systems  Center  to  determine  their 
needs  in  such  a  course,  and  the  needs  they 
would  anticipate  for  other  naval  commands 
having  similar  research  and  development  mis¬ 
sions.  Other  commands  were  also  contacted  as  a 
part  of  the  project. 


2.  Identifying  current  and  previous  offers  of  such 
courses,  both  military  and  civilian.  These 
organizations  were  then  contacted  to  acquire  in¬ 
formation,  documentation  and  or  advice 
regarding  their  experiences  in  the  development 
and  conduct  of  their  courses  in  this  area. 

3.  Evaluating  the  needs  of  the  Navy,  and  compar¬ 
ing  past  and  present  curricula  offered  by  others, 
as  well  as  a  personal  knowledge  of  Naval 
Operations  Analysis,  to  design  a  comprehensive 
"short  course”  for  Naval  Tactical  Research  and 
Development  personnel. 

4.  Documenting  the  recommendations  to  include 
both  general  and  specific  content  of  the  course, 
giving  suggested  text(s),  references  and  other  an¬ 
ticipated  or  required  instructional  materials 
and/or  aids. 


Antisubmarine  Warfare  Tactics:  The  Passive  Sonobuoy 
and  the  LAMPS  Helicopter 

Researcher:  Midshipman  l/C  Class  Vance  S.  Tisdale 
Adviser:  Associate  Professor  W.  Charles  Mylandek 
Sponsor:  Chief  of  Naval  Operations  (OP-95) 


This  project  explored  several  tactics  to  use  in  the  place¬ 
ment  of  sonobuoys  by  a  LAMPS  helicopter  after  initial 
detection  has  been  made  on  a  sonobuoy.  Two  factors 
are  considered  in  the  development  of  sonobuoy  patterns. 
First,  the  maximum  area  of  uncertainty  of  the  target  is  to 
be  minimized.  Secondly,  the  pattern  must  provide  ease 
of  geographic  description  of  the  localized  area  so  further 
prosecution  of  the  contact  can  be  carried  out. 


After  demonstrating  the  superiority  of  a  tactic  called 
the  TRI-TAC”  pattern,  an  interactive  microcomputer 
program  was  written  as  an  aid  for  use  of  this  tactic.  The 
program  is  written  for  a  microcomputer  carried  on  a 
frigate  directing  the  operations  of  the  sonobuoy  laying 
helicopter. 
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COMPUTER  SC  1ENCE 


Minefield  Density  Estimation 

Researcher:  Midshipman  l  C  Chari  es  S.  Yoin(,hux>d 
ADVISER:  ASSCX  IATE  PROFESSOR  RaNDAI  I  K.  Sl’OEKI 
Sponsors:  Navai  Coastai  Systems  Center,  and  Chief  of  Navai  Opfrai  ions  iOI’-osi 


Minefield  reconnaissance  provides  data  necessary  tor 
the  estimation  of  the  density  ot  mines  in  a  known  or 
suspected  minefield.  Mine  density  estimates  are  impor¬ 
tant  in  the  planning  ot  mine  countermeasures  (MCM) 
warfare  and  in  the  prediction  of  the  effectiveness  of 
these  countermeasures.  Line  transect  sampling  had 
been  used  in  biological  studies  since  the  early  1930's 
but  had  not  been  considered  for  use  in  minefield 
reconnaissance.  A  comparison  ot  the  characteristics  ot 
mines  laid  in  a  minefield  to  the  characteristics  of 
biological  populations  to  which  line  transect  sampling 
has  been  successfully  employed  shows  that  there  is 
similarity  between  the  two. 


The  objective  ot  this  research  project  was  the 
verification  or  disqualification  ot  line  transect  sam¬ 
pling  as  a  theoretical  and  practical  method  tor  the 
mine  warfare  community  to  employ  in  estimating  the 
density  ot  a  minefield.  To  meet  this  objective,  the 
following  tasks  were  performed:  111  Review  and 
evaluate  MCM  literature  and  related  problems  from 
the  tactical  operational  perspective:  and  (21  review 
and  evaluate  line  transect  sampling  as  a  statistical 
methodology .  This  evaluation  included  both 
theoretical  and  practical  considerations  regarding  its 
potential  in  MCM  reconnaissance. 
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Research  Course  Projects 


The  Flowchart  Translator  System 


Researcher:  Midshipman  l/C  Timothy  A.  Batzler 
Adviser:  Associate  Professor  Anthony  F.  Norcio 


The  Flowchart  Translator  System  (FTS)  is  a  program¬ 
ming  system  designed  for  a  non-programmer.  By  using 
an  interactive  graphics  terminal,  standard  flowcharting 
symbols  and  user-friendly  menus,  FTS  easily  allows 
the  user  to  create  and  modify  any  flowchart  of  an 
algorithmic  process.  FTS  then  translates  the  flowchart 
into  a  high-level  language  such  as  PASCAL.  This  is  in 
effect  a  translation  from  one  high-level  language  to 
another.  FTS  allows  the  user  to  specify  nested  DO 


and  IF  constructs  as  well  as  subprocedure  calls.  FTS 
always  produces  structured  code.  In  addition,  FTS 
software  is  designed  such  that  it  can  be  rather  easily 
expanded  to  include  more  sophisticated  language 
features  and  program  constructs.  FTS  demonstrates 
how  an  extremely  large  and  complex  system  can  be 
constructed  using  all  of  the  features  of  the  target 
language. 


An  Investigation  of  Possible  Relationships  Between 
Participation  in  Varsity  Athletics  at  the  Naval  Academy  and 
Retention  in  the  United  States  Navy  and  Marine  Corps 


Researcher:  Midshipman  l/C  Frazier  W.  Frantz 
Adviser:  Major  Ralph  C.  Rosacker,  USMC 


The  purpose  of  this  study  was  to  determine  if  a 
statistically  significant  relationship  exists  between 
participation  in  varsity  athletics  at  the  Naval 
Academy  and  retention  in  the  United  States  Navy  and 
Marine  Corps.  To  accomplish  this  task,  the  statistical 
relationships  between  retention  rates  associated  with 
varsity  and  non-varsity  athlete  graduates  of  the  Naval 
Academy  and  between  participation  in  specific  varsity 
sports  and  active  military  duty  retention  were 
investigated.  The  perceived  subjective  relationships 
between  varsity  sports  participation  and  active 
military  retention,  as  viewed  by  knowledgeable 
individuals  of  both  the  career  service  and  non-service 
sectors,  were  introduced  in  this  study  and  served  to 
add  a  great  degree  of  insight  and  comprehensibility  to 
the  retention  figure  comparisons. 


For  the  most  part,  the  analysis  of  variance  tests  on 
the  control  and  the  treatment  groups  indicated  that  no 
statistically  significant  difference  exists  between  the 
mean  retention  figures  for  each  graduating  class 
(1963-1975)  and  the  corresponding  figures  for  varsity 
letter-winner  graduates.  An  analysis  of  all  U.  S.  Naval 
Academy  graduates  who  had  attained  the  rank  of 
Captain  (0-6)  and  above  revealed  a  proportionately 
higher  percentage  (27.06  percent)  of  varsity  athletes 
under  the  assumption  that  only  16.48  percent  of  each 
class  consisted  of  varsity  athletes  on  graduation  day. 

Most  importantly,  ground  work  was  laid  for  fur¬ 
ther  investigation  into  the  area  of  retention  figure 
comparisons  under  the  recommendations  to  increase 
the  number  of  sample  population  inputs  and  to  pro¬ 
vide  for  more  analysis  of  variance  and  correlation 
testing  than  that  included  in  this  study. 
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Installation  of  the  UNIX  Circuit  Design  System 

Researcher:  Midshipman  1  C  Joseph  E.  Toeaio 
Adviser:  Maior  Maicolm  W.  Fordham,  USA 


A  tape  containing  the  UNIX  Circuit  Design  System 
(UCDS)  was  purchased  from  Bell  laboratories  by  the 
Computer-Aided  Design  and  Interactive  Graphics 
(CADIG)  support  group  in  Rickover  Hall.  The 
research  project  involved  installing  as  much  ot  this 
system  as  possible  Despite  major  differences  between 
the  system  on  which  UCDS  was  created,  and  the 
system  at  CADIG  on  which  it  is  now  installed,  a  ma¬ 
jority  of  the  system  is  currently  available.  Primarily 
this  includes  the  circuit  editor  DRAW,  which  allows  a 


user  to  easily  draw  a  logic  or  electronic  circuit  and 
rapidly  update  or  edit  it.  Information  on  how  to  use 
UCDS,  and  user-triendly  documentation  tor  the  editor 
DRAW,  has  been  prepared  and  pared  and  is  available 
at  CADIG. 

As  a  result  ot  this  research  project,  steps  are  being 
taken  to  correct  the  shortcomings  of  the  current 
CADIG  system.  This  will  facilitate  installing  the  re¬ 
mainder  ot  UCDS  at  a  later  date. 
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COMPUTER  SCIENCE 


Publications 


CHI,  Frank  L.  K.,  Associate  Professor,  and  Frederick 
A.  SKOVE,  Assistant  Professor,  "Calculation  of  the 
Sea-Floor  Conductivity  Using  Measured  Electric  Fields 
and  Potentials,"  Computer  Science  Department  Report 
CS-1-83,  January  1983, 

Existing  electric  and  magnetic  Monopole  Mathematical 
Ship  Model  Computer  Programs,  developed  at  the 
Naval  Research  Laboratory  for  shallow  water,  were 
adapted  to  the  U.S,  Naval  Academy  Time-Sharing 
System  While  the  models  existed  in  their  original 
form,  predicting  field  strength  as  a  function  of 
distance,  comparison  testing  was  performed  between 
Naval  Research  Laboratory  results  and  the  Naval 
Academy  results  in  order  to  assure  that  the  transpor¬ 
tation  and  adaptation  efforts  were  successful. 

When  satisfied  that  the  models  were  producing  ac¬ 
ceptable  results,  an  effort  was  begun  to  modify  them 
so  that  they  would  produce  field  components  as  a 
function  of  bottom  conductivity  vice  distance  from 
the  source.  The  electric  model  (ASE)  was  then  used, 
together  with  actual  shallow  water  tests,  to  predict 
bottom  conductivity.  All  results  obtained  refer  only  to 
a  simple  dipole,  and  no  implication  that  these  results 
extend  to  any  configuration  beyond  a  simple  dipole 
should  be  inferred. 

NORCIO,  Anthony  F.,  Assistant  Professor,  co¬ 
author,  "Human  Memory  Organization  for  Computer 
Programs,"  Journal  of  the  American  Society  for  Infor¬ 
mation  Science,  2  (March  1983),  109-115. 

Human  memory  organization  has  been  shown  to  be 
important  in  the  processing  of  natural  language. 
Evidence  is  provided  in  this  investigation  which  sug¬ 
gests  that  human  memory  organization  is  also  impor¬ 
tant  in  processing  programming  languages.  Subjects 
were  divided  into  experimental  groups  which  studied 
programs  with  or  without  documentation,  and  with  or 
without  hierarchically  indented  statements.  Subjects 
studied  and  recalled  five  Fortran  programs.  The  pat¬ 
tern  of  recalled  statements  at  logic  segment  boundaries 
was  compared  to  the  recalled  pattern  within  segments. 
In  addition,  the  recalled  boundary  patterns  of  the  ex¬ 
perimental  groups  were  compared  to  each  other.  The 
results  indicate  that  algorithmic  logic  segments  form  a 
cognitive  organizational  structure  in  human  memory 
for  computer  programs.  Statement  indentation  and  in¬ 
ternal  program  documentation  did  not  apparently 
enhance  the  organizational  process  or  the  recall  of 
programming  statements. 

SPOERI,  RANDALL  K..  Associate  Professor,  and 
Malcolm  W.  FORDHAM,  Major  USA.  "An  Analysis 


of  Academic  Grades  at  the  United  States  Naval 
Academy  1971-1981,"  Proceedings  of  the  1982  Section 
on  Statistical  Education,  American  Statistical  Associa¬ 
tion,  Washington,  D.C.,  August  1982,  167-171. 

In  the  past  decade,  an  item  of  concern  to  educators 
has  been  whether  or  not  grades  awarded  in  academic 
courses  have  steadily  been  increasing.  This  is  fre¬ 
quently  referred  to  as  "grade  creep."  This  potential 
problem  was  an  item  of  concern  to  the  Office  of  the 
Academic  Dean  of  the  United  States  Naval  Academy. 
In  order  to  address  this  concern,  a  study  was  con¬ 
ducted  in  which  academic  records  for  years  1971 
through  1981  were  analyzed.  All  grades  given  during 
this  period  were  used  to  check  for  grade  creep,  as  well 
as  to  analyze  grade  patterns  for  selected  courses,  ma¬ 
jors,  and  departments. 

This  paper  provides  an  overview  of  the  study.  It 
was  determined  that  there  has  not  been  any  ap¬ 
preciable  grade  creep  during  this  period.  However, 
several  interesting  patterns  were  detected  for  specific 
courses  and  majors. 

SPOERI,  Randall  K.,  Associate  Professor,  "Statistical 
Modelling  of  Historical  Shore  Erosion  Patterns,"  Ap¬ 
pendix  D  in  Assessment  and  Management  Plan  for 
Shore  Erosion  Control  in  Queen  Anne's  and  Talbot 
Counties,  Maryland,  Coastal  Resources  Division, 
Tidewater  Administration,  Maryland  Department  of 
Natural  Resources,  1983,  D-l  -  D-7. 

This  report  describes  a  technical  and  planning  study 
which  was  coordinated  by  the  Maryland  Department 
of  Natural  Resources  to  help  two  counties  of  the 
Maryland  Coastal  Zone  (Queen  Anne's  and  Talbot 
Counties)  in  managing  new  erosion-control  projects  on 
shorelines  of  the  Chesapeake  Bay.  Portions  of  the 
report  describe  the  pattern  of  historic  shore  erosion, 
the  shoreline  terrain,  and  shoreline  sediments,  coastal 
processes,  trends  in  the  installation  of  existing  struc¬ 
tures,  "case  studies"  of  existing  structures,  and 
vegetative  alternatives  that  are  available  for  develop¬ 
ing  new  shore  protection  plans.  Included  are  sum¬ 
maries  of  the  legal  and  planning  strategies  which  have 
been  developed  to  insure  that  proper  shore-protection 
is  anticipated  in  relation  to  the  future  development 
plan. 

A  particular  component  of  the  report  is  the  ap 
plication  of  statistical  methods  to  historical  shore  ero¬ 
sion  data,  for  these  counties,  in  an  effort  to 
mathematically  model  shore  erosion  processes  and 
identify  factors  related  to  coastal  retreat. 
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YOUNG,  Robert  J..  Lieutenant,  USN,  SHOO  Class 
Notes.  Annapolis:  USNA  Print  Shop,  1983. 

This  publication  is  an  extensive  rewrite  ot  a  previous 
edition.  This  is  written  exclusively  tor  the  Dartmouth 
BASIC  Edition  Seven  Language.  All  examples  and  text 
have  been  redesigned  to  highlight  the  structured 
methods  ot  BASIC  7,  including  the  FOR-NEXT,  DO- 
WHILE,  IF-THEN-ELSE,  SUB-ROUTINE  and  FUNC¬ 


TION.  In  addition.  ARRAYS,  TABLES,  FILES,  NATS 
COMMANDS,  GRAPHICS.  SEARCHING,  and 
SORTING  are  also  covered  in  detail.  The  text  is  writ¬ 
ten  tor  the  novice  computer  user  with  each  new  con¬ 
cept  explained  thoroughly  Many  complete  example 
programs  are  presented  as  well  as  sets  ot  homework 
problems  at  the  end  ot  each  chapter,  with  solutions  in 
an  appendix.  This  will  be  the  primary  text  tor  the  In¬ 
troduction  to  Computing  course  (SHOO). 
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Presentations 


SPOERI,  Randall  K,,  Associate  Professor,  and  FORDHAM,  Malcolm  W.,  Major,  USA,  and  Randall 

Malcolm  W.  FORDHAM,  Major,  USA,  "An  Analysis  K.  SPOERI,  Associate  Professor,  "An  Analysis  of 

of  Academic  Grades  at  the  United  States  Naval  Academic  Grades  at  the  United  States  Naval 

Academy,  1971-1981,"  142nd  Annual  Meeting  of  the  Academy,  1971-1981,"  National  Educational  Com- 

American  Statistical  Association,  Cincinnati,  Ohio,  18  puting  Conference/ '83,  Baltimore,  Maryland,  6  lune 

August  1982.  1983. 


The  following  pages  should  illustrate 
that  mathematics  is  a  rather  broad 
discipline  and  that  the  faculty  of  this 
department  is  involved  in  many  of  its 
branches.  The  past  year  has  seen  ac¬ 
tivity  in  pedagogical  and  philosophical  studies  as 
well  as  considerable  research  in  both  pure  and  ap¬ 
plied  mathematics.  This  has  resulted  in  a  large 
number  of  presentations  and  publications.  The 
publications  included  two  books,  one  a  compila¬ 
tion  of  mathematics  contest  problems,  and  the 
other  a  treatise  on  partial  differential  equations. 
The  scholarship  reported  on  here  serves  several 
purposes;  in  addition  to  furthering  basic  human 
knowledge,  it  invigorates  the  teaching  of  those  in¬ 
volved  in  it  and  it  enhances  the  reputation  of  the 
Naval  Academy  as  an  academic  institution. 

While  some  of  the  work  in  this  department  was 
done  independently,  much  of  it  was  supported. 
For  the  most  part  this  support  has  come  for 
research  in  areas  of  direct  application  to  naval 
problems.  Research  was  sponsored  by  the  Nava! 
Academy  Research  Council,  the  David  Taylor 
Naval  Research  and  Development  Center  at  An¬ 
napolis,  the  Anti-Submarine  Warfare  Systems 
Projects  Office,  the  American  Society  for 
Engineering  Education,  and  the  Nuclear 
Regulatory  Commission. 
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M  A  TH  i:  M  A  TICS 


Sponsored  Research 


Optimal  Use  of  Difar  Buoys  in  a  Mixed  Difar-Lofar  Field 


RESEARCHER:  ASSOCIATE  PROFESSOR  PETER  ANPRE 
SPONSOR:  NAVAI  SEA  SYSTEMS  COMMAND 

(Anti-Submarine  Warfare  Systems  Pkoiects  Oitic  ei 


The  decision  to  build  only  DIFAR  sonobuoys  will 
result  in  the  gradual  decay  ot  the  stockpile  ot  I.OFAR 
sonobuoys.  Thus  it  will  become  increasingly  common 
to  use  a  mixture  ot  I.OFAR  and  DIFAR  buoys  in  the 
initial  search  phase  ot  airborne  ASW  operations.  It  is. 
therefore,  helpful  to  be  able  to  place  the  DIFAR  buoys 
at  those  points  in  the  buoy  tield  in  which  the  in¬ 
creased  capabilities  of  the  DIFAR  buoys  can  best  be 
used.  In  the  present  investigation,  a  small  Monte 
Carlo  model  was  built  to  analyze  the  capabilities  ot  a 


DIFAR  buoy  at  each  ot  the  field’s  positions.  The 
model's  results  indicated  that  there  was  a  slight  idvan- 
tage  to  the  positions  which  lay  on  the  outside  ot  the 
sonobuoy  field.  The  advantage  ot  the  exterior  posi¬ 
tions  over  the  interior  positions  is  slight,  however. 
Thus  other  considerations  such  as  particular 
knowledge  ot  the  target's  position  may  cause  the 
DIFAR  buoys  to  be  best  placed  in  some  ot  the  interior 
positions  of  the  field. 


Fundamental  Orbits 


Researcher:  Assistant  Professor  Craig  K.  Bahia 
SPONSOR:  N.AVAI  Ac  APEM1  RESEARC  H  COl INCH 


Trees  (connected  graphs  with  no  cycles)  are  used  as 
models  of  organic  molecules.  The  frequency  of  occur¬ 
rence  of  a  molecule  in  nature  varies  inversely  as  the 
number  of  symmetries  ot  the  molecule. 

A  tree  needs  to  be  weighted  with  a  number  related 
to  the  size  of  its  automorphism  group  (which  roughly 
counts  its  symmetries).  Fundamental  orbit  is  a  concept 
defined  to  help  determine  the  si/e  ot  the  automor¬ 
phism  group  of  a  tree. 


Fundamental  orbit  size  is  a  characteristic  that  can 
be  assigned  to  each  point  in  a  tree.  Points  with  a 
given  fundamental  orbit  size  can  be  counted  and  used 
to  determine  the  size  ot  the  automorphism  group  ol 
the  tree.  Results  have  been  obtained  to  determine  the 
average  size  ot  the  automorphism  group  lor  a  collec¬ 
tion  ot  trees  used  to  model  organic  molecules. 


Inhomogeneous  Cauchy-Riemann  Equations 


Rem  arc  hi  r;  Assist  an  i  Professor  [amis  I..  Buchanan 
Sponsor.*  Navai  Ac  ape  mi  Research  Count  it 


The  investigator  is  considering  the  following  prob¬ 
lems: 

I.  The  similarity  principle  tor  Doughs  systems. 

The  investigator  is  seeking  to  show  that  solutions  to 
d'w  +  Qdw  +  Aw  +  Bw*  =  0  (cl*  is  the  Cauchy 
-Riemann  operator.  Q  is  quuxicliugonul)  have  the 
representation  w  =  SC,  C  an  analytic  vector.  S  an  in¬ 
vertible  operator.  He  has  the  result  tor  one  case  and 
has  totind  an  integral  equation  tor  the  operator  S 
which  he  hopes  will  yield  more  information  on  the 
problem 


2.  The  investigator  has  derived,  bv  matrix  t .it  - 
tori/ation.  integral  equations  tor  the  solutions  to  the 
Hilbert  and  Riemann  -  Hilbert  bounchm  value  prob¬ 
lems  lor  Pasculi  systems:  D*  w  +  Aw  +  lies  '  -  0. 
Fredholm  analysis  til  these  equations  gists  theorems 
on  the  number  and  form  ot  the  solutions  tec  these 
problems  and  on  the  consistency  conditions  that  data 
must  satisls  .  These  results  aie  being  written  up  lor 
publication.  The  investigator  is  presentls  exploring  the 
feasibility  ol  solving  these  and  related  pioblenis  bx 
symbolic  manipulation  ol  compute!  piogiams 
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Applications  of  Aspect  Graphs  to  Robot  Vision  Systems 

Design 

RlslAKlIIlK:  AxMMAN!  PKOH  sSOK  C.AKOt  G.  CKUYIc'KP 
Sponsor;  U.S.  Nun  axp  ihi  Ami-.ru  an  So it  i ~i  iok  Em -ini  1  rim.  Enu  ai ion  F  ac  it  n  Fti  nnwnr  I’Kc h ,k  \m 

The  aspect  graph,  or  visual  potential,  ot  a  regular  Aspect  graphs  can  he  applied  to  the  design  ol  robot 

solid  is  a  graph  whose  vertices  represent  aspects  ot  the  vision  systems.  In  particular  this  researcher  is  m- 

object.  In  terms  ot  the  division  ol  space  generated  by  vcstigating  methods  ol  application  ot  the  theorv  to 

the  object,  the  vertices  ot  the  aspect  graph  represent  recognition  ol  objects  by  robotic  systems  using  sen- 

cells,  while  two  vertices  are  joined  by  an  edge  it  the  sory  teedback  devices,  the  compatibility  ol  the 

cells  have  a  common  wall.  The  concept  ot  aspect  theoretical  structure  with  existing  internal  computer 

graph  construction  has  been  developed  by  1.  I.  representation  ot  objects,  and  the  intormational  limits 

Koenderinck  (Stale  University  ot  Utrecht.  on  the  use  ot  real  time  sensory  teedback 

Netherlands)  to  explain  human  perception. 

Acoustical  High  Frequency  Scattering  from 
Elastic  Prolate  Spheriodal  Shells 

RTSI-AKUIIR:  Ansixiati  Pkoiissok  Iami  s  M.  P  ARC  HANOI  IO 
Sponsor:  David  VV.  Tam  or  Navai  Ship  Ri-.si.akc  h  and  Di  yi  iopmi  m  CTniik.  Annapoi  is  I.amoka'oki 

Acoustical  scattering  resulting  trorn  a  high  frequency  Watson  transtormation.  This  technique.  however 

plane— wave  incident  upon  an  elastic  prolate  does  not  seem  to  extend  to  the  prolate  spheroidal 

spheroidal  shell  cannot  be  determined  by  summing  case.  In  electromagnetic  theory,  the  complex  trequen- 

"classical  series  tor  special  functions  due  to  the  cv  pedes  constitute  the  basis  tor  the  so-called 

slowness  ot  convergence  associated  with  high  trequen-  Singularity  Expansion  Method"  (SEMI,  which 

ties.  In  previous  work  on  finite  cylindrical  shells,  the  predicts  acoustic  response  in  the  form  ol  damped 

researcher  associated  poles  located  in  the  complex  Ire-  sinusoids  (using  a  time  dependent  I.aPlace  transform! 

quency  plane  with  resonances  ot  repeatedly  circum-  ot  the  individual  target  resonances  caused  by  the  inci- 

navigating  surface  waves.  This  association  of  poles  dent  pulses.  The  researcher  wishes  to  use  SHM  to 

with  resonances  ot  repeatedly  circumferential  (or  predict  the  acoustical  high  frequency  scattering  from 

"creeping"!  waves  was  made  via  the  Sommcrfcld—  elastic  prolate  spheroidal  shells. 


Nonparametric  Tests  of  Dependence 

Risi  akchi  r:  Assistant  Pkoii  ssok  Gak'i  Fomi  k 
Si 'onsok:  Navai  Aiadimn  Risiari  ii  Covncii 

The  purpose  is  to  develop  a  nonparametric  test  tor  variables  with  distributions  I  ,.  .  .  .  F„  respectively 

dependence  of  random  variables.  The  test  would  re-  and  joint  distribution  H.  then, 

quire  a  distribution-free  consistent  estimator  ot 

dependence.  Further,  it  is  desired  that  the  measure  ot  1  -  I  H ( F “ 1  ( u , ) . F‘Mu„,)) 

dependence  be  invariant  under  monotone  transforma¬ 
tions  ol  the  random  variables,  so  that  the  test  could  —  u,  .  .  .  u...  dll,  .  .  .  dll,,, 

be  used  with  ranks.  This  problem  led  to  a  more- 

general  problem:  (.  an  reasonably  weak  conditions  be  is  a  measure  ot  dependence  invariant  under  monotone 

Inline!  th.it  implv  a  given  statistic  is  distribution-tree?  transformations.  An  estimator  ol  this  measure  has 

Some  progress  has  been  made  toward  the  required  been  constructed.  It  is  not  known  it  this  e-stimatot  is 

estimator  ot  dependence.  It  X,.  .  .  .  X..  are  random  distribution-tree. 


M  A  !  II  l  M  A  I  I  t  s 


Noise  Source  and  Path  Identification  for  Beams  and 
Fluid-Filled  Pipes  Using  Recompressed  Impulse  Response 

Rls|  \KUil  K:  A ‘•six  I  M  I  I’Kl'IlssOK  Ic'HXS.  K  M  Ml 

Sro\soK:  Puli'  Tam  ok  Navai  Si  hi- Rim  aim  ii  \\p  Pi  viiopmim  c  i  m  i  k  A\\  \r,  ••! 1  \i«  >r  \h<:.a 


New  procedures  have  been  developed  lor  identifying 
sources  nil  paths  ol  structure-borne  noise  in  struc¬ 
tures  built  up  Iron)  wide  flange  I-beams.  as  well  as 
piping  systems  conveying  compressible  ami  incom¬ 
pressible  fluid.  Thun-  structures  ouur  lypiially  in 
ships.  For  example  a  ship  hull-lrame  structure  can  hr1 
modelled  as  parallel  wide  flange  I-beams. 

One  method  involves  the  use  of  partial  inherence 
spectra,  and  the  other  method  uses  a  recompressed 
impulse  response.  Both  methods  have  been  described 
in  detail  together  with  computer  programs  and  ex¬ 
perimental  results. 

The  use  ot  impulse  response  to  estimate  time  delays 
frequently  is  of  little  value  because  the  wave  propaga¬ 
tion  in  ship  hull-frame  and  other  structures  is  disper¬ 


sive.  That  means  the  phase  and  group  velocities  air 
frequent v  dependent . 

By  using  the  mathematical  theme  of  clastic  it\  one 
can  obtain  dispersion  relations  (equations  connecting 
frequency  and  wave  number1  tor  traveling  waves  m 
various  structures.  In  the  estimated  Ircqucncv 
response  function,  one  expresses  the  Ircqucncv  in 
terms  of  the  wave  number  and  then  takes  the  iim  ise 
Fourier  transform  with  respect  to  the  wave  number. 
The  resulting  recompressed  impulse  response  'with 
respect  to  path  lengths)  can  be  used  to  identity  sources 
and  paths  of  structure-borne  noise. 

Dispersion  relations  lor  various  structures  arc 
analyzed  together  with  theoretical  justification  and 
practical  implementation. 


Quasitriangularity  of  2-Tuples  of  Operators 

RtSIAKClIlK:  Assist  AX  I  I’Kc  >1 1  SSOK  CM!  KAI’I  AN 

Sponsor:  Navai  Av  adi  npi  Rt si  arc  ii  Cot  nc  ii 


A  classical  problem  in  operator  theory  is  to  determine 
it  every  operator  on  a  Hilbert  space  has  a  nontrivial 
invariant  subspace.  In  1°67  Halmos  introduced  the 
concept  ot  quasitriangularity  to  simplify  some  ol  the 
known  results.  Aposlal,  Fois,  and  Voiculescu’s  major 
result  in  this  area  is  elegantly  stated.  The  operator  H 
is  quasitriangular  it  and  only  it  the  Ind  (H  —  XI )  >  0 
whenever  H  —  XI  is  Fredholm.  Brown.  Douglas,  and 
Fillmore  obtained  the  same  result  tor  essentially 
normal  operators  by  applying  their  work  on 
extensions  ot  C  *  -  algebras.  The  researcher  examined 
2-tuples  ot  operator  (T,  III  where  T  is  essentially 


unitary.  H  essentially  sclfadjoint  and  l  and  II 
essentially  commute,  obtaining  necessary  and 
sufficient  conditions  lor  quasitriangularilv  in  this 
setting.  This  result  seems  to  generalize  to  the  class  ot 
pairs  ot  operators  whose  joint  essential  spectrum  is  a 
subset  ot  a  surface  ol  revolution.  1  he  rcscarehci  is 
currently  examining  the  following  questions-  can 
necessary  and  sufficient  conditions  he  lound  lot  the 
quasitriangulariH  ol  pairs  ol  opeiators  whose  ic'tnl 
essential  spectrum  is  another  type  ot  2  matulold  and 
can  these  techniques  be  used  to  characterize  opera  lots 
with  closed  range? 


Sensitivity  Analysis  of  Acoustic  Processors 
(ASW-PM4  Report.  Classified  Research) 

1<!  “'I  \Ki  HI  K:  U  I.\  I  I  I ’KOI  I  ssi  AK  I  1  il  K  A  h  \KV\  Ml! 

Skoxm'K;  \  \\  \:  Si  \  svmi C  o\t\: \\p.  Ami  Si  bm  \ki\i  \V aki  \ki  Svmi\p  I’xoiu  I'-Omu 


I  his  study  (onu  rnN  the  sensih\ii\  of  existing  .Koustu 
pro<  (  scors  .mil  tin  m  n  prototype  .uoustu  puuessor  to 
sound  pressure  le\ek  I  hi  lomp.nison  is  unomplisheJ 

through  siutistu.il  .in.ilvsis  ot  tin  oulptii  ol  ,i  Monte 


C  .nlo  rnodel  v\hiih  utilizes  the  ie.il  life  d.it.i  mi  .edited 
in  diltt  rent  t  n\ u onnients  .imi  the  i  omp.n  ison  is  dom  in 
r.uh  ft  t hi nn  ii  onmenis  At  presi-jy  the  i  omp.it  tson  is 
cIsmh  i.Ued  with  oflh  one  Ol  I  .IP 
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M  A  I  III  M  A  I  U  s 


Dynamical  Properties  of  Fibred  Knots  and  Braids 

Rl  -'I  \:<1  HI  K:  A--I-I  \\  !  I’KOI  I  -sc  >K  M.\Kk  K.  KlI'UII! 

Saw--.  n<:  X  \\  \:  ,-V  \i'i\n  Ri  -t  akui  (Ah  vi: 

Fibred  knot-  .mil  i  lo-ed  braid-  .ire  two  c  la— e-  of  ob-  branched  ont1  -  manifold-  th.it  I  li  u  i  »n  talk  ti.nn 

jcct-  in  three  -  dimensional  -.pair  that  ian  In  studied  track-.  Thev  u-c  thc-c  to  di-tingui-h  librcd  knot'  that 

by  iih  jiiv  ot  mapping-  ol  -urtace-.  I  here  ha-  Inin  a  cannot  be  di-lingcii-hcd  bv  tin-  u-ual  homologv  in- 

large  re-urgcnce  ot  intere-t  in  Niel-en  -  da— ie  work  on  variant-.  The  investigator  would  like  to  extend  the-c 

t hi’  dynamical  propvrtiv-  'lived  point-,  source-.  -ink-.  method-  to  thv  surtucc  mapping-  arising  Ironi  braid-, 

etc.i  ot  surface  mapping-  duv  to  thv  idva-  ol  A  largo  part  in  thi-  work  -hould  bv  placed  In  some 

Thur-ton.  Work  ha-  him  done  by  thv  inve-tigator  map-  ol  thv  unit  circle  invvntvil  bv  Xivl-vn. 

and  I.  Birman,  concentrating  on  thv 

C*-Algebra  Compactifications  of  Semidirect  Products 

of  Semigroups 

Ri-IAKUIIK:  A— MAM  I’KOHs-OK  BAO-T1\c .  I.IKMK 
Sl’OXSOK;  NaVAI  At  At  >t  \n  R|s|\KUlC'OI  \UI 

Thi-  projvit  i-  a  continuation  and  expansion  ot  thv  periodic,  and  Ivtt-unitormly  continuou-  function-,  heir 

problem  lunded  bv  thv  NARC  during  prvviou-  ti-cal  thv  weakly  almost  periodic  case,  thv  investigator 

years.  found  that  amenability  conditions  had  to  be  impo-vd 

l  et  S,.  S.  be  scmitopologicul  semigroup-  with  iclcn-  on  the  C'-algcbras  ot  function-  on  S,  -  S... 
t it x  and  S,  r  S,  a  semidirect  pioduct.  The  investigator  The  investigator  has  also  discovered  applications  ot 

formulated  the  necessary  and  sufficient  conditions  these  results  to  Wreath  Products  as  well  as  to  the  tield 

under  which  the  F-compac  t  it  ic  at  ions  ot  S,  t  could  ot  tu//y  sets  and  systems.  Many  fruitful  results  are 

be  decomposed  into  a  semidirect  product,  where  F  is  a  anticipated  in  the  following  areas:  (I)  Compactitica- 

closed  translation  invariant  sub  -  C*  -  algebra  ot  C  (S,  tions  cit  Trantormation  Semigroups,  1 2 )  Fuzzy 

7  Sp  containing  the  constant  functions.  Transformation  Semigroups,  and  (3)  Applications  to 

The  investigator  applied  the  compactitication  \’on  \vum<wn  Algebras, 

decomposition  to  the  almost  periodic,  strongly  almost 

Decision  Theoretic  Criteria  for  Multidimensional 
Scaling  in  Riemannian  Spaces 

RislAKUIIK:  Assist  \\  i  PKOI  I  ssOK  ROW  K f  1..  MANIUsI 
Sl'ONSOK:  Navai  Acapiain  Rl  S|  akui  Cot  Mil 

II  is  proposed  to  develop  an  interprciable  analytic  scales.  The  project  will  involve  an  investigation  ol  the 

strategy  ot  a  theory  ol  deii-ion-  with  multiple  objec-  criteria  lor  the  identilication  ol  a  geometric  structure 

live-.  This  strategy  will  be  based  on  various  types  ot  which  provides  an  optimal  representation  ot  the  data, 

proximity  information  obtained  under  conditions  ot  Based  on  the  identified  criteria,  algorithms  will  be 

uncertainty.  This  manifest  information  will  be  used  as  developed  to  explain  or  discover  the  underlying  at- 

a  mean-  ot  identifying  the  latent  underlying  geometric  tribute-  or  dimension-  ot  the  data, 

structure  which  detines  the  metric  ot  multidimensional 

Applications  of  Stochastic  Estimation  and  Control  Theory 

RislAKUIIK:  AssIstAM  I'KOI  IssOK  I’Afl  B.  M.\ss|  1 ; 

Si  c'Asc ik:  Navai  Ac  apimn  Ri-i  \kc  ii  Cot  \t  ii 

Control  theorv  ha-  been  applied  to  numerous  areas  ol  before  and  alter  administration  ol  a  drug  do-age  mu-t 

biology  and  medicine  One  ol  the  mo-l  important  ap-  be  known  Iron'  experiment  A  quantile  to  optimize 

pin  a  I  ion-  is  the  modelling  ot  t  lie  .  cvlli  ol  c  an.  er  mu-t  be  agreed  upon  teg.  normal  i  ell-  nunu-  c  am  c  i 

cells  which  one  trie-  to  urre-t  with  the  periodic  ad-  cells'  and  then  I’ontrvagm-  maximum  pi im  iple  c  an  be 

mini-lralion  ot  some  drug  known  to  be  capable  ol  used  to  determine  the  optimal  scheduling  ol  the  chug 

killing  cancer  cell-  Thi-  treatment  method  i-  called  Model-  that  a— mile  continuou-  drug  admini-liution 

chemotherapy  Io  emplov  control  theme  lor  thi-  have  been  investigated  ihe  re-earc  hei  plan-  t c '  in 

problem,  model-  tor  normal  and  cancel  cell  growth  ve-tigalc  di-ervti  time  model- 
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Tribology  -  Mathematical  Study  of  Friction  and  Wear 

RESEARCHER:  AnSCXIATI  PROFESSOR  PETER  A.  Mcccn 
Sponsor:  David  Tavi.or  Navai  Suit  Resiarc  ii  am  -  Development  Center,  Annapoi  is  Labok.-vioio 


Any  machinery  that  utilizes  moving  parts  on  a 
microscopic  level  has  components  in  dynamic  contact. 
The  energy  dissipated  by  the  frictional  process  can  ap¬ 
pear  as  waste  heat  that  causes  random  temperature 
fluctuations  at  the  contact  surfaces  resulting  in 
degradation.  As  a  consequence,  both  physical  proper¬ 
ties  and  wear  characteristics  of  the  materials  compris¬ 
ing  the  surfaces  change.  Usually  the  materials  are  af¬ 
fected  in  an  adverse  manner.  Thus,  it  is  important  to 
have  a  predictive  capability  for  the  temperature 
distribution  at  the  surfaces  of  the  materials. 


To  be  more  specific,  let  the  two  surfaces  in  sliding 
contact  be  flat  plates  having  random  roughness.  One 
of  the  planes  is  fixed  and  corresponds  to  the  surface  ol 
a  semi-infinite  solid.  The  temperature  fields  at  the  sur¬ 
face  and  in  the  bulk  of  the  solid  and  the  vicinity  of 
the  surface  are  required.  To  accomplish  this,  statistical 
models  of  the  temperature  fluctuations  are  developed 
from  known  distributions  that  measure  the  surface 
roughness.  The  resulting  solutions  are  statistical 
models. 


Finite  Element  Analysis  of  Stresses  at  Crack  Tip 

RESEARCHER:  ASSOC  IATE  PROFESSOR  MARK  D.  MlTERSON 
SPONSOR:  N l 'CLEAR  Rl  CILT  ATOK'c  COMMISSION 

Finite  element  methods  were  used  to  analyze  stress  testing.  Ol  special  interest  was  the  start  of  applying 

near  the  tip  of  a  crack.  This  enables  one  to  find  the  non-linear  methods  in  this  analysis, 

strength  of  a  cracked  specimen  without  expensive 


Base  Change  for  SL(2) 

Researcher:  Assistant  Professor  Coi  rtnia  H.  Morn 
Sponsor.-  Navai  Ac  aim  .mi  Research  Coenc  ii 


It  has  been  conjectured  that  there  is  a  correspondence 
between  automorphic  representations  tor  the 
F-rational  points  of  a  reductive  group  G  defined  over 
F  and  those  for  the  E-rational  points  of  G,  where  E  F 
is  an  extension  ol  number  fields.  This  conjecture  has 
been  proved  when  G  is  GI.(2>  or  GI.(3)  and  E  F  is  a 
prime  cyclic  extension,  and  is  essentially  completed 
when  G  =  SU(2,  1)  and  E  F  is  a  quadratic  extension. 
This  project  proposes  to  study  the  conjecture  in  the 


case  when  G  =  S1.I2I  and  E  F  is  a  prime  cyclic  exten¬ 
sion.  This  case  is  important  clue  to  the  lac  I  that  com¬ 
plications  which  have  not  arisen  in  the  previously 
studied  cases  and  which  will  appear  in  resolving  the 
general  problem  occur  tor  the  group  Sl.(2>.  although 
not  to  an  intractable  extent.  The  method  to  be 
employed  is  that  of  the  global  torm  ol  the  Selberg 
Trace  Formula. 


Diophantine  Approximation 

Rl-.SI  ARC  lll-.R:  AkSISTANI  PROI  EssOR  MlC  1IAEI  E.  ROMINSON 

Sponsor:  Navai  Academi  Ri  si  arc  ii  Cot  nc  ii 


The  investigator  is  working  on  constructing  explicit 

polynomials  Adxi . A.lxl  ot  respective  degrees 

d, . cl,  such  that 

A 

L,  A.lxllogll  -I-  o,\)  =  0<. \  '<’  !. 

(  =  1 

This  would  produce  effective  measures  eg  linear  in¬ 
dependence  over  Q  tor  certain  logarithms. 

With  a  co-investigator,  the  author  is  working  on 
the  following  e  onjccturc  ot  IX  Cantor: 


I  .cl  J  a„  ! .  J  Is.,  J  ho  sequences  ot  integers  which 
satisfy  linear  recurrences.  Suppose  c.  =  a.  b.  ,  Z  lot- 
all  n.  Show  c.  satisfies  a  linear  recurrence.  B\  putting 
a  growth  restriction  on  the  a.  we  hope  to  deduce  the 
stronger  result  that  in  lad 

f 

c,  =  ii  Ptnfc- 

i  -  1 

where  P(x)  are  polynomials  and  a  are  ceitam  tools  ,.| 
unitv. 


Extension  of  a  Characteristic  Class 

RESEARCHER:  ASSISTANT  PROFESSOR  JAMES  M.  STORMES 
Sponsor:  Nayai.  Academy  Research  Cchncii 


A  Riemannian  manifold  M  with  a  spin-structure 
possesses  a  characteristic  class  A(M)  which  generalizes 
the  numerical  invariant  Spin(M),  defined  to  be  the  in¬ 
dex  ot  the  Dirac  operator  on  M. 

The  objective  ot  this  research  has  been  to  find  and 
charade,  i/e  a  family  ot  singular  spaces  for  which  the 
A  class  may  be  defined. 

The  method  has  been  to  investigate  methods  of 
constructing  the  closely  related  Todd  class  w’hich  are 


also  applicable  in  the  real  case.  Two  conjectures  were 
formulated  relating  operator  -  theoretic  constructions 
to  the  geometry  ot  singular  spaces. 

No  conclusion  was  reached  regarding  the  validity 
of  these  conjectures. 

Background  study  ot  ellipic  partial  differential 
equations  and  boundary  value  problems  is  a  prere¬ 
quisite  to  further  progress. 


Odd  Univalent  Functions 

Researcher:  Assistant  Professor  Anna  Tsao 

SPONSOR:  NAVA!  ACADEMY  RESEARCH  COINCII 


Let  U  denote  the  unit  disk  and  S  the  class  of  functions 
f(z)  =  z  +  a2zd  +  ■■  ■  analytic  and  univalent  in  U. 
An  important  function  S  is  the  Koebe  function,  k(z) 

=  z  (1  -  zV  =  z  +  2z‘  +  3z'  +  •  •  •  .  Zalcman 
recently  conjectured  that  for  any  f  >  S,  a‘  —  a!f,-i  < 
(n  —  1)'.  This  conjecture,  it  true,  would  imply  the 
famous  Bieberbach  conjecture  which  asserts  that 
for  each  t  <  S,  a„  <  n.  The  investigator  has  now 
given  strong  evidence  in  favor  ot  the  conjecture  of 
Zalcman. 


Closely  related  to  the  class  S  is  the  subclass  Sl2,  ot 
odd  univalent  functions  in  S.  In  order  to  consider  ihe 
extreme  points  and  support  points  of  5,  extensive  use 
has  been  made  ot  Schiffer's  boundary  variation.  The 
variation  gives  a  differential  equation  describing  ihe 
omitted  set  P  of  an  extremal  function  in  S.  The  in¬ 
vestigator  is  developing  analogous  techniques  in  the 
class  S'2’  in  order  to  obtain  the  desired  geometric  in¬ 
formation  about  the  omitted  sets  ot  extremal  functions 
in  S(2). 


Linear  Chair 

Researc  her:  Associate  Professor  Iohn  C.  Turner 
Sponsor:  David  Tam  or  Navai  Ship  Research  and  Development  Center,  Annapoi  is  Laboratory 


During  the  summer  of  1°82,  this  confidential  project 
was  completed  and  reports  written.  The  investigator's 
involvement  consisted  ot  statistical  data  analysis.  In 
this  phase  ot  the  project  attempt  was  made  to  deter¬ 
mine  which  ot  the  several  experimental  conditions  had 
a  significant  ettect  on  the  measurement  ..  The  nature 


ot  the  data  required  that  new  methodologies  based  on 
maximum  likelihood  be  developed  tor  comparison  to 
classical  techniques. 

A  separate  aspect  ot  the  project  involved  the  cor¬ 
relation  ol  experimental  data  with  model  calculations. 
This  was  done  using  regression  analysis. 


M  ATII  I-  M  A  I  I  C  S 


Computer  Analysis  of  Point  Defects  in  Solids 

RlxiAKUIIK:  ASSISI  AVI  I’KOHSSOK  I’llIK  I.  Will  111  K 

Si’onsok:  Na\,m  Ai  \ni\n  Ui si  akc  ii  Coimii 


In  a  previously  tundvil  Naval  Academy  Research 
Council  project.  Major  R.  I.  Kimble.  USMC.  prepared 
a  computer  simulation  package  (FKMODEl.l  lor  study 
ot  fluorite-structured  crystalline  lattices.  The  programs 
model  a  finite  portion  ot  the  lattice:  ion  positions  are 
adjusted  in  the  model  to  minimize  the  total  energy  ol 
the  crystal.  This  gives  information  as  to  relative 
stabilities  ot  various  configurations,  prediction  ot  con¬ 
centrations  ot  such  detect  structures,  and  approxima¬ 
tion  ot  ion  migration  enthalpies.  The  information  thus 
gained  has  proved  to  be  a  useful  adjunct  to  experi¬ 
ment  in  helping  to  understand  the  relaxation 
mechanisms  which  occur  in  the  crystals  studied: 
calcium,  strontium,  barium  fluoride,  and  others. 

Work  has  centered  on  simple  rare  earth  and  alkali 
metal  detect  structures  in  the  above  crystals.  Good 
results  have  been  obtained  and  there  is  much  more  to 


be-  investigated  in  this  area  An  application  ol  inteiest 
to  the  N'avv  is  that  the  materials  studied  arc  used  lot 
radiation  monitoring  on  board  nuclear  vessels  since 
any  radiation  causes  measurable  damage  to  the  detect 
structures  in  these  crystals.  This  project  is  currently 
investigating  such  radiation-induced  detects  in  calcium 
lluoride. 

The  program,  MMI.  by  \.  Allingcr  ol  the  Universi¬ 
ty  ot  Georgia,  has  been  used  to  model  the  structure  ol 
organic  compounds.  It  will  be  modified  extensively  for 
use  in  studying  conduction  mechanisms  in  crystalline 
polymers.  These  mechanisms  are  now  the  subject  ol  in¬ 
tense  research  interest  and  controversy.  Anticipated  ap¬ 
plications  are  to  light-weight,  high-capacity  batteries 
and  to  semi-conductors.  The  goal  ot  this  work  is  to 
provide  theoretical  work  complementing  experimental 
work  already  underway  .it  the  Naval  Academy. 


Algorithms  for  Discrete  Fourier  Transforms  and  Convolutions 

Rl  SIAKC  III  K:  Assist  AVI  PkOITsSOK  Wll  I  I  AM  E.  Y.WC  l\ 

Sl'ONsOK:  N.-WAI  Ac  API\n  R|S|  akc  H  Cot  Mil 


The  purpose  ot  this  project  is  to  develop  efficient 
algorithms  tor  discrete  Fourier  Transforms  ( OFT  I  and 
Convolutions.  For  finite  sequences  x„.  h...  these  are 
defined  respectively  as 


N  -  I  \-l 

x*  =  x„  wV  and  \\  =  L,  j„x».„: 

>1=0  *i=U 

k  —  0.  1 . N  —  I  where  W„  =  expt  -itr  N). 


These  are  standard  computations  in  digital  signal  pro¬ 
cessing,  and  it  they  are  carried  out  directly,  a  com¬ 


plete  set  requires  .V  operations  tor  a  length  N  se¬ 
quence.  This  process  is  too  slow,  so  more  clliiient 
algorithms  are  developed  to  enable  a  computer  to  pro¬ 
cess  a  given  signal  in  real  time.  i.e.  without  a  substan¬ 
tial  delay.  Methods  trom  number  theory  and  algebra 
have  been  introduced  to  design  more  sophisticated 
algorithms.  There  is  interest  in  developing  such 
algorithms  tor  the  multi-dimensional  analogue  ol  the 
above  DFT's  and  convolutions. 


The  Values  of  Negative  Integers  of  Zeta  Functions  of 
Algebraic  Number  Fields 

Rl  M  AKC  I  UK:  ASSIST  AM  I’KOI  I.SSOK  Wll  I  1AM  E.  YAM  I A 
Sl’ONsOK:  N.-WAI  At  AIH.Nn  Rl-SI-.AKC.il  Col  Mil 


This  project  investigates  the  special  values  ol  Zeta 
(unctions  associated  to  algebraic  number  fields.  It  is 
known  that  the  values  ot  such  Zeta  functions  at 
negative  integers  should  be  rational  numbers  with 
bounded  denominators  Bv  applving  a  lattice-basis 
decomposition  to  the  fundamental  domain  ol  totally 
positive  units,  one  can  eliminate  the  superfluous  index 
dominators  that  arise  in  the  terms  ol  Shintani  s 
method  lor  evaluating  Zela  lunc  lions  lor  totally  real 
number  fields  Then  it  is  shown  how  the  terms  trom 


this  decomposition  can  be  arranged  in  the  totally  real 
cubic  case  to  eliminate  the  vertex  norm  denominators, 
and  an  explicit  formula  tin  the  spec  i.il  v  alues  is  ob¬ 
tained  involving  integers  associated  to  the  gcometrv  ol 
the  basic  decomposition  ol  the  fundamental  domain. 
This  method  is  then  applied  to  a  one-paramclci  family 
ot  totally  real  cubic  fields,  the  explicit  decomposition 
is  obtained,  and  the  formula  is  computed  lor  the  Zeta 
function  associated  to  the  principal  order  evaluated  at 
-  1. 


M  A  III  I  M  A  III  S 


Independent  Research 


An  Analysis  of  the  Game  of  Even 

Ri  m  arc  in  rs;  Assisi  am  Prohssoks  Crak.  K.  B  \ii  i  \  \\i>  Mark  E.  Ktnvut  i 


Siil  Sackson  has  described  .1  game  called  Even.  played 
with  checkers  on  a  finite  subset  of  the  usual  square 
lattice  in  the  plane.  Each  checker  played,  alter  the 
first,  must  be  adjacent  to  the  previously  played 
checker,  and  each  checker  played,  after  the  second. 


must  be  adjacent  to  an  even  number  ot  dice  hers 
already  played.  We  prove  that  the  board  proposed  by 
Sackson  ctuniol  be  tilled  according  to  this  procedure 
nor  can  any  rectangular  board  larger  than  I  >  2  be 
tilled. 


Finite  Manuals  and  Their  Event  Structures 

Ri  si  arc  1  ii.R:  Assistant  Pkoh-ssok  Cakoi  C.  Craui-oru 


This  research  is  an  ongoing  investigation  into  the  ap¬ 
plications  c't  graph  theory  to  empirical  logic.  This  field 
generalizes  the  conventional  notion  ot  sample  spaces 
by  providing  a  mathematical  model  tor  the 
simultaneous  representation  ot  the  outcomes  c't  a  set 
ot  related  random  experiments.  This  model  is  defined 
to  be  a  generalized  sample  space.  Finite  manuals  and 
event  structures  are  two  sets  ot  graphs  associated  with 
a  generalized  sample  space.  The  major  objective  ot 
this  research  has  been  to  develop  and  refine  an 


algorithm  to  determine  the  structure  o!  a  finite  manual 
given  an  unlabcled  event  structure  and  to  investigate 
further  graph  theoretic  questions  associated  with  the 
problem. 

Current  research  is  being  carried  out  by  this  in¬ 
vestigator  to  examine  specific  graph  theoretic  struc¬ 
tures,  such  as  cycles  and  intersection  chains,  related  ro 
manuals  and  event  structures.  Products  ol  manuals 
and  the  resulting  event  structure  are  also  being  ex¬ 
amined. 


A  Conjecture  of  Tarski  in  Group  Theory 

Ri  siiaruii  r:  Assoc  iatk  Pkoitssor  Anthony  M.  Gac;i  iom 


The  area  ot  mathematics  under  investigation  here 
might  be  called  the  borderland  between  group  theory 
and  mathematical  logic.  The  research  centers  around  a 
well-known  and  very  difficult  conjecture  ot  A.  Tarski. 
The  conjecture  can  be  stated  as  follows:  the  non- 
Abelian  free  groups  are  elementary  equivalent  in  a 
language  appropriate  lor  group  theory.  This  means 
that  exactly  the  same  sentences  ot  first-order  logic 
hold  in  tree  groups  ot  any  ranks  greater  than  or  equal 
to  two.  It  is  known  that  tree  groups  c't  infinite  rank 
satisfy  the  conjecture  (established  by  R.  L.  Vaught  in 
1°57),  whereas  the  conjecture  is  false  tor  Abelian 
groups  (first  shown  by  IV.  Szmiclew  in  1°55).  Since  it 
would  probably  be  much  too  difficult  to  attack  the 
conjecture  directly,  it  is  the  object  ot  this  research 


project  to  study  the  truth  or  falsity  c't  the  conjecture 
tor  various  classes  ot  relatively  tree  groups:  e.g..  tree 
nilpe'tent  groups,  tree  solvable  groups,  etc.  The  hope 
is  that  the  resolution  ot  the  conjecture  in  several  ot 
these  special  classes  ot  groups  will  she'd  some  light  on 
its  resolution  in  an  arbitrary  variety. 

This  research  has  been  and  will  continue  to  be 
clone  in  collaboration.  The  methods  to  be  used  are 
based  on  model  theory  and  combinatoric  a!  group 
theory.  At  present,  quite  a  tew  unrelated  results  in 
certain  varieties  c't  groups  have  been  proven  I'ntc'i  - 
tunntely.  none  c't  these  results  seems  to  shed  anv  light 
on  the  Tarski  conjecture  in  general:  thus  the  research 
is  continuing. 


MATIIF  M  A  T  1  C  S 


The  Commutator  Calculus  Applied  to  Nilpotent  Products 

RtSIAKt  I  ICR:  ASSCX  1ATE  PROFESSOR  ANTHONY  M.  GAC.MONE 


Let  G  he  a  tree  product  ot  a  finite  number  of  cyclic 
groups  at  least  one  ot  which  is  ot  finite  order.  Let  G„ 
denote  the  nth  subgroup  of  the  lower  central  series  of 
G.  (The  lower  central  series  of  G  is  defined  inductive¬ 
ly  by  putting  G,  =  G  and  G.,,,  =  group  generated  by 
ail  commutators  (a,  b„)  =  a"1  b„ '  ab„  where  a  <  G  and 
b„  i  G„.)  The  main  objective  ot  this  research  project  is 


to  study  the  factor  jrroups  C ..  —  G„  G, tor  n  =  1. 
2,  3,  ■  •  •  .  These  G„  are  called  nilpotent  products  ot 
cyclic  groups.  The  goal  ot  this  investigation  is  to  com 
pletelv  determine  all  the  nilpotent  products  G„  lor  all 
positive  integers,  n.  The  statement  "completely  deter¬ 
mine"  here  means  to  find  presentations  tor  these 
groups  in  terms  ot  generators  and  defining  relators. 


The  Spline-Weighted  Least  Squares  Method  in 
Parameter  Estimation 

Researcher:  Assistant  Professor  Marifnf  E.  Guv  ami 


The  purpose  ot  this  project  was  to  determine  an  effi¬ 
cient  method  ot  estimating  aerodynamic  parameters 
for  reentry  bodies.  The  technique  under  consideration 
was  a  spline-weighted  least  squares  (SWLS)  method  in 
which  the  coefficient  histories  and  the  state  are  ap¬ 
proximated  by  cubic  splines.  In  this  method,  the  state 
histories  are  reestimated  after  all  ot  the  measurements 
have  been  processed  and  then  they  are  used  to  look 
for  a  better  history  with  a  lower  cost  function.  The 
SWLS  algorithm  which  was  being  tested  chose  to  ig¬ 
nore  second  partials  in  the  computations  of  the  state 
expecting  their  values  to  be  insignificant. 


By  including  all  ot  the  theoretically  correct  terms  in 
the  computations,  the  researcher  was  able  to  show  the 
proposed  algorithm  was  faulty.  While  the  values  of 
the  second  partials  were  indeed  quite  small,  their 
absence  did  lead  to  false  convergence.  Several  integra¬ 
tion  techniques  tested  on  a  simple  one-dimensional  ex¬ 
ample  showed  that  the  proposed  SWTS  algorithm  had 
the  potential  to  yield  pathological  results. 

As  a  result  of  this  portion  of  the  project,  it  was 
decided  to  turn  away  completely  from  the  SW'I.S 
method  and  to  look  for  another  technique. 


Homogeneous  Systems  of  Parameters 

RESTART  HER:  ASSISTANT  PROFESSOR  CHARLES  C.  Ha.NNA 


Let  R  be  commutative  ring  with  identity  graded  by  the 
non-negative  integers.  Zariski  and  Samuel  define  a 
"homogeneous  system  ot  integrity"  tor  R  to  be  a  finite 
set  S  ot  homogeneous  elements  ot  positive  degrees 
such  that  R  is  an  integral  extension  ot  its  subring 
R„[S|.  A  "homogeneous  system  ot  parameters"  tor  R  is 
a  homogeneous  system  ot  integrity  S  with  a  minimal 
number  ot  elements;  the  number  ot  elements  in  S  is 
the  homogeneous  dimension  ot  R. 

The  objectives  ot  the  research  are  relationships  be¬ 
tween  the  homogeneous  dimension  ot  a  graded  ring  R 


and  other  invariants  ot  R:  and  some  criteria  whereby 
it  can  be  determined  whether  a  given  homogeneous 
element  ot  positive  degree  is  part  ot  a  homogeneous 
system  ot  parameters  tor  R.  The  ultimate  goal  is  to 
use  the  homogeneous  dimension  tec  detine  an 
Optimal  dimension  function  tor  graded  rings,  which 
can  then  be  used  to  improve  known  results  on  locally 
tree  sheaves  over  quasi-ptojcctivc  schemes 

The  investigation  has  begun  by  toe  using  on  .it 
tempts  to  understand  simple  examples  in  detail.  Some 
preliminary  inequalities  have  been  obtained 


V 


Mathematics  and  the  Word 

Researcher:  Associate  Professor  Robert  A.  Herrmann 


In  this  research  the  Extended  Grundlegend  Structure  is 
constructed.  Moreover,  all  of  the  formal  mathematics  for 
the  interpretations  that  appear  in  the  articles 
"Mathematical  Philosophy  and  Developmental  Processes'" 
and  "The  Word"  are  obtained.  This  includes  a 
mathematical  model  for  a  quantized  description  for  a 
developing  system  called  a  Developmental  Paradigm  and 
the  properties  for  this  type  of  system  description  with 


respect  to  subtle  logic  and  nonstandard  choice  sets.  Fur¬ 
ther,  discussion  is  given  of:  the  creation  of  a  superword 
that  logically  generates  such  a  quantized  description:  the 
creation  of  a  superword  that  logically  generates  a  coun¬ 
table  set  of  developmental  paradigms:  and  the  concept  ot 
supercontinuous  deduction.  Finally,  a  special  hvpercon- 
tinuously  differentiable  function  G  is  constructed  and 
related  to  discrete  real  valued  functions. 


Supernear  Functions 

Researcher:  Associate  Professor  Robert  A.  Herrmann 


In  this  research  the  H-integral  for  a  bounded  function 
on  a  closed  interval  I  is  defined  and  shown  to  be 
equivalent  to  the  Riemann  integral.  The  concepts  of 
quasi-additivity,  admissibility,  and  supernearness  are 
introduced.  Various  necessary  and  sufficient  condi¬ 


tions  for  an  H-integrable  function  to  satisfy  these 
definitions  are  studied.  Finally  it  is  shown  that  a  tunc 
tion  f  that  is  bounded  and  defined  on  I  is  continuous 
if  and  only  if  there  exists  a  function  B  that  is  defined 
I  x  I  and  B  is  supernear  to  f. 


Mathematical  Philosophy  and  Developmental  Processes 

Researc  her:  Associate  Proi  i  -  -or  Robert  A.  Herrmann 


This  research  investigates  three  fundamental  notions 
associated  with  natural  systems.  First,  even  though  the 
eminently  creative  scientists  of  the  past  and  present 
from  Archimedes  to  Newton  to  Bohr.  Einstein, 
Heisenberg  as  well  as  Wheeler,  Feynman  and 
Weinberg,  among  many  others,  have  developed 
remarkable  mathematical  theories  that  predict 
behavior  patterns  for  numerous  complex  natural 
systems,  it  is  a  more  remarkable  fact  that  their 
astounding  achievements  are  based  upon  an  argument 
that  is  essentially  incorrect.  This  research  explains  this 
fundamental  error.  Second,  this  research  reveals  exact¬ 


ly  how  the  correct  argument  unifies  certain  quantum 
and  continuum  notions  and  yields  a  solution  to  the 
long  standing  discreteness  paradox  for  developmental 
processes.  Thirdly,  there  have  been  many 
philosophical  arguments  for  the  uncompromising  ac¬ 
ceptance  of  the  concept  of  a  humanly  comprehensible 
(time-independent)  "uniformity"  for  various  natural 
processes.  This  research  is  also  designed  to  produce  a 
mathematical  model  that  will  refute  these  arguments 
but  will  show  that  there  could  actually  exist  a  more 
uniform  nonhumanly  comprehensible  process  lor 
natural  system  development. 


The  Word 

Researcher:  Associate  Professor  Roberi  A.  Herrmann 


This  research  logically  analyzes  the  meaning  ot  the 
Greek  (transliterated)  iIhiiih  and  the  Hebrew  word 
iliinir.  It  is  shown  that  these  two  words  have  a  literal 
meaning  when  viewed  from  a  mathematical  model 


called  the  D-world  model.  Thcv  correspond  to  objects 
within  a  D-world  language  Thcv  also  satisfy  certain 
D-world  logical  processes. 
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The  Work  of  a  Supreme  Mathematical  Logician 

Researcher:  Associate  Professor  Robert  A.  Herrmann 

This  is  a  writing  project  designee!  to  explain  to  college  interpretation  is  introduced.  Methods  lor  the  indirect 

graduates  trom  various  disciplines  certain  concepts  in  verification  ot  the  existence  ot  D-world  processes  are 

the  new  discipline  entitled  Mathematical  Philosophy.  explained.  Long-term  developmental  processes  are 

It  explains  the  content  of  various  successful  investiga-  analyzed  and  interpreted  within  the  D-world.  Finally, 

tions  and  discusses  science  and  hypotheses.  The  con-  quotations  are  utilized  to  show  that  these  new 

cept  of  the  developmental  paradigm  is  fully  explained.  mathematical  findings  directly  imply  that  certain 

Unive.sal  event  numbers  are  introduced  when  needed.  highly  significant  modern  philosophies  are  logically  in- 

Vario.ts  descriptions  tor  the  creation  of  natural  consistent, 

systems  are  analyzed  and  the  D-world  mathematical 

National  Security  and  Mathematical  Philosophy 

Researcher:  Associate  Professor  Robert  A.  Herrmann 

This  investigation  mathematically  establishes  that  such  overt  and  observed  irrational  behavior  associated  with 

systems  as  modern  Marxism  are  inconsistent.  these'  inconsistent  philosophies. 

Moreover,  a  'ranking"  is  obtained  for  the  specific 

Coefficients  and  the  Schwarzian  Derivatives  of  Certain 
Classes  of  Analytic  Functions 

Researcher:  Assistant  Professor  Edward  I.  Mortis,  Jr. 

Recent  results  due  to  Kirwan  and  Schober  as  well  as  derivatives  of  these  classes,  the  researcher  hopes  to 

Fukui  are  being  generalized  to  larger  classes  of  func-  obtain  results  on  the  radius  ot  convexity  and  star- 

tions  analytic  in  the  unit  disk.  In  addition  to  results  likeness.  Recent  work  on  extreme  point  theory  and 

on  the  modulus  ot  the  coefficients  and  the  Schwarzian  convolution  theory  will  also  be  considered. 

Computer  Graphics  as  an  Aid  to  the  Teaching 

of  Mathematics 

Researcher:  Associate  Professor  Howard  L.  Penn 

The  purpose  of  this  project  is  to  produce  computer  The  main  tool  used  this  year  was  the  TLRAK  80OO 

graphics  presentations  which  can  be  used  to  help  il-  color  microcomputer  and  the  TEKTRONIX  graphics 

lustratc  certain  topics  in  the  mathematics  courses.  terminals  connected  to  NATS.  The  main  method  ot 

These  topics  include  the  heat  equation,  the  vibrating  presentation  ot  the  material  was  by  video  tape, 

string  equation,  and  drawing  polar  coordinate  graphs. 
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M  A  T  H  1  M  A  TICS 


Numerical  Invariants  of  Hopf  Maps 

Rl  SI  AKC  HhR:  ASSISTANT  I’KOIT  ssOK  |i).\\\  S.  Tl 'HIM  O 


The  theory  of  quadratic  torms  is  a  well-developed 
area  ot  mathematics.  However,  relatively  little  has 
been  done  in  the  study  ot  systems  ot  quadratic  forms. 
In  this  project,  systems  ot  quadratic  torms  or 
quadratic  mappings,  are  studied  by  associating  to  each 
map  either  a  single  quadratic  form  or  family  of  forms 
and  investigating  the  numerical  invariants  ot  these 
torms.  Ot  special  interest  are  those  mappings  between 
spheres  whose  form  resembles  that  ot  the  classical 
Hopf  fibrations. 

For  any  continuous  map  of  real  vector  spaces,  a 
quadratic  form  is  defined  by  integrating  products  ot 
the  coordinate  functions  over  the  unit  sphere.  The 
quadratic  form  invariants  are  calculated,  in  terms  ot 
the  dimensions  of  the  vector  spaces,  tor  the  torms 
associated  to  various  Hopf  maps.  In  this  way.  some 
insight  is  obtained  into  the  question  ot  the  existence  of 


such  maps  in  various  dimensions.  This  problem  is 
closely  related  to  that  ot  composition  of  quadratic 
forms,  which  has  received  much  attention  over  the 
last  sixty  years. 

Integral  Hopt  maps  correspond  to  a  family  ot 
forms  which  are  mutually  orthogonal  over  the  unit 
sphere.  T.  Ono  discovered  a  family  ot  forms  ol  degree 
/•  (r  positive  integer)  associated  to  anv  continuous 
map  ot  real  vector  spaces.  Particularly  interesting  is 
the  family  of  such  forms  associated  to  maps  which  are 
deformations  of  the  classical  Hop!  maps.  The  mean 
value  over  the  unit  sphere  of  these  terms  can  be  writ¬ 
ten  as  a  hypergeometric  polynomial.  This  project  in¬ 
volves  the  calculation  ol  the  mean  value  ot  forms 
associated  to  more  general  Hopt  maps.  The  results  arc 
certain  variations  ot  the  hypergcomclric  polynomial, 
such  as  a  double  hypergeometric  polynomial. 


An  Evaluation  and  Comparison  of  Integer 
Programming  Techniques 

Rksearchkr:  Asscxiatk  Proitssok  Caryhi  S.  Woi.fi; 


This  study  investigated  two  algorithms,  a  fractional 
cutting  plane  algorithm  and  a  branch  and  bound 
algorithm,  for  solving  integer  programs  by  applying 
them  to  a  variety  of  integer  problems.  The  cutting 
plane  algorithm  easily  solved  a  large  and  important 
class  ot  integer  problems  called  scheduling  problems. 
This  contrasts  with  the  belief  that  branch  and  bound 
methods  are  superior  in  solving  practical  integer  pro¬ 
grams.  Scheduling  problems  were  constructed  with  14 
to  189  integer  variables  and  with  14  to  21  constraints 
tor  the  assigning  of  personnel  to  work  shifts  over  a 
fixed  period.  All  ot  the  realistic  cases  were  solved  by 
the  cutting  plane  code  within  15  cuts. 

Cutting  plane  techniques  are  known  to  tail  to  con¬ 
verge  in  .i  reasonable  number  ot  iterations  due  to 
massive  dual  degeneracy  in  many  problems.  It  was 
possible  to  create  such  degeneracy  in  the  scheduling 


problem  by  using  random  cost  coefficients  in  a  very 
narrow  range.  On  a  few  such  cases  the  cutting  plane 
code  failed:  otherwise  it  found  integer  solutions  rapid¬ 
ly. 

Branch  and  bound  was  slow  and  ineffective  on 
scheduling  problems.  In  a  majority  ot  the  scheduling 
cases  the  branch  and  bound  method  could  not  com¬ 
plete  a  tree  search  within  a  10  minute  time  limit.  On 
the  other  hand,  branch  and  bound  was  very  effective 
on  most  of  the  classical  problems  found  in  the 
literature  of  integer  programming,  while  the  cutting 
plane  algorithm  failed  in  many  cases. 

This  research  concludes  that  both  cutting  plane  and 
branch  and  bound  methods  are  needed  in  integer  pro¬ 
gramming  since  each  one  can  solve  problems  lor 
which  the  other  is  inadequate. 


Compound  Entities 


Ki  st  arc  i  U  K:  Assisi  ant 

An  entity  is  a  manual,  representing  some  physical 
system,  together  with  a  mathematical  object  represen¬ 
ting  the  possible  states  of  the  system.  Foulis  and  Ran¬ 
dall  have  explored  fhe  quantitative  (statistical)  up- 


I’KOH  SSOK  Kaki-n  Z.\k 

pioach  to  systems  ol  this  type.  Here-  the  invesfigaloi 
lakes  a  qualitative  approach  (some  states  mav  not 
have  .1  corresponding  "probabilitv  distribution  tunc  - 
lion  >  investigating  these  svstems. 


MATHEMATK S 


Boolean  Like  Rings 

Researcher:  Assistant  Professor  Karen  Zak 


A  Boolean  -  like  ring  is  a  commutative  ring  of 
characteristic  2  satisfying  the  equation  xyU  +  xHl  + 
y)  =  0.  Results  have  been  obtained  on  the  structure 


of  such  rings,  including  the  ideal  structure  ol  the  rings 
and  the  structures  ot  related  rings,  tor  example,  rings 
of  quotients. 


M  A  I  H  E  MATHS 


Publications 


ANDRE,  Peter  P.,  Associate  Professor,  Optimal  Use 
of  Mixed  DIFAR-LOFAR  Field,"  Anti-Submarine  War¬ 
fare  Special  Projects  Office  Report,  March  1983. 

In  a  sonobuoy  field  composed  of  DIFAR  buoys  and 
LOFAR  buoys,  it  is  best  to  place  the  DIFAR  buoys  in 
the  exterior  positions  of  the  field.  The  advantage  for 
DIFAR  placement  of  the  outside  positions  is  enhanced 
if  the  flight  pattern  of  the  P3  lies  inside  those  exterior 
buoys.  The  advantage  of  the  exterior  positions  over 
the  interior  positions  is  not  great,  so  information 
about  the  likely  position  of  the  target  may  suggest 
placing  some  DIFAR  buoys  in  interior  positions. 

ANDRE,  Peter  P.,  Associate  Professor,  "An  Educa¬ 
tional  Plea,"  Liberal  Learning  in  a  Technical  Cur¬ 
riculum,  U.S.  Naval  Academy  Press,  1982. 

This  paper  offers  a  plea  for  in-depth  learning  and 
teaching  in  both  humanistic  and  technical  education. 
The  paper  argues  that  only  the  mental  capabilities  ac¬ 
quired  by  learning  ideas  carefully  are  of  any  practical 
use  outside  the  narrow  views  of  a  college  class. 

BUCHANAN,  James  L.,  Assistant  Professor,  "Bers- 
Vekua  Equations  of  Two  Complex  Variables,"  Con¬ 
temporary  Mathematics  II,  (1981),  71-88. 

Systems  of  the  form  d*,w  =  Bjir'.  j  =  1,2  where  the 
coefficients  B,(z, ,  z2,  z,,  z2)  are  real  analytic  and  d,'  is 
the  Cauchy-Riemann  operator  with  respect  to  the 
variable  z,  are  considered.  All  sets  of  consistency  con¬ 
ditions  on  the  coefficients  B,  which  permit  the  system 
to  have  solutions  are  derived  and  the  degree  ot  ar¬ 
bitrariness  of  solutions  is  established  tor  each  case. 

BUCHANAN,  lames  1...  Assistant  Professor,  A 
Similarity  Principle  for  Pascali  Systems."  Complex 
Variable 1  (1983),  155-195. 

It  is  shown  that  when  the  matrices  A  and  B  have 
bounded  support,  any  solution  to  the  Pascali  system 


d*w  +  Aw  +  Bin'  =  C  has  the  representation  w  = 
Svt  where  S  is  a  nonsingular  matrix  continuous  in  the 
complex  plane,  and  is  a  vector  analytic  in  the  do¬ 
main  ot  w.  Preliminary  to  this,  a  generalization  ot 
Liouville's  theorem  is  established. 

BUCHANAN,  James  L.,  Assistant  Professor,  co¬ 
author,  First  Ortler  Elliptic  Systems,  New  York: 
Academic  Press,  1983. 

The  volume  explores  the  analogies  between  solutions 
to  elliptic  systems  and  analytic  functions.  The  first 
three  chapters  treat  elliptic  systems  in  the  plane. 

Topics  considered  are  the  behavior  of  solutions  near 
zeros,  integral  representations  of  solutions,  similarity 
principles,  Liouville  theorems,  and  boundary  value 
problems.  The  last  two  chapters  concern  higher 
dimensional  systems,  in  particular,  functions  on  Clif¬ 
ford  algebras  and  functions  ot  several  complex 
variables.  Local  properties  and  integral  representations 
are  considered.  Research  on  many  other  topics  which 
are  not  given  full  exposition  is  synopsized.  These  in¬ 
clude  numerical  analysis  of  elliptic  systems,  alter¬ 
natives  to  the  Clifford  algebra  formulation,  non-linear 
equations,  and  more  general  notions  ot  ellipticity. 

CHAMBERLAIN,  Michael  W..  Assistant  Professor, 
"Minimally  Favorable  Games,"  Tiro  Year  College 
Mathematics  Journal.  14  (March  1083),  15°-164. 

This  paper  was  written  tor  students  and  instructors  ot 
undergraduate  courses  in  probability  and  statistics.  It 
attempts  to  answer  a  student's  question  on  what  hap¬ 
pens  when  other  than  six-sided  dice  are  used  in  an  old 
game  ("chuck-a-luck")  now  commonly  lound  in  the 
examples  and  exercises  ot  probability  textbooks.  More 
specifically,  when  does  the  game  go  from  being  un¬ 
favorable  to  favorable  as  the  number  and  nature  ot 
the  dice  change?  The  results  are  derived  using  the 
computer  to  suggest  answers  and  elementary  real 
analysis  to  verily  them. 
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\1  A  I  II  I  M  A  I  U  s 


C i AC 1 1  1C )\ E  Anthony  M.  Associate  Professor  ct  al. 
Tin ■  Conle-t  Piid'lem  Rook  l\ ’  Washington.  DC 
Mathematic al  Association  ot  America.  1°82 

The  Annual  High  School  Mathematics  Examination 
(AHSME.  now  the  American  H.S.  Math  Exam)  bey  an 
as  a  local  contest  in  New  York  C  ity  in  1°50.  By  10oO, 
15.000  students  throughout  the  I’.S.  and  Canada  took 
the  AHSME.  The  1^82  exam  was  taken  hv  418,000 
students  in  the  U  S.  and  Canada  and  by  20.000 
students  in  various  cither  countries.  In  the  U  S.  and 
Canada,  one  use  ot  the  AHSME  is  to  select  par¬ 
ticipants  in  the  U  S. A.  Mathematical  Olympiad  (also 
used  to  select  participants  in  the  America  Invitational 
Math  Exam).  The  U.S.A.  Olympiad  is  used  in  the 
selection  ot  a  team  to  represent  the  U.S.  in  the  Inter¬ 
national  Mathematical  Olympiad.  Since  the  difficulty 
ot  problems  appearing  in  the  AHSME  varies  over  a 
wide  range,  they  are  a  valuable  teaching  aid  tor  all 
high  school  students  interested  in  mathematics. 

This  volume  contains  the  1^73- 1°82  exams  and 
solutions.  The  questions  tor  these  AHSME-  were 
compiled  by  the  authors  who  co-chaired  the  commit¬ 
tee  from  1973-1977.  This  volume  contains  some 
changes  from  the  originally  published  solutions.  Alter¬ 
nate  solutions  and  explanatory  notes  have  also  been 
added. 


HERRMANN.  Robert  A.,  Associate  Professor,  "Exten¬ 
sions  of  Maps  Defined  on  Convergence  Spaces," 

Rock  i/  Mountain  Journal  of  Mathematic*,  12  (Winter 
1982),  23-37. 

This  is  a  foundational  study  of  the  extensibility  ot 
various  continuous  type  maps  defined  on  a  dense 
subspace  X  ot  a  preconvergence  space  Z.  A  minimal 
property  tweak-admissibility  I  tor  such  extensions  is 
established  and  is  applied  tor  the  case  where  the  re¬ 
mainder  R  =  Z  -  X  is  U-principal.  Major  results  in¬ 
clude  necessary  and  sufficient  conditions  tor  the  exten- 
dability  ot  continuous  (resp.  weakly-continuous)  map¬ 
pings,  a  general  Taimanov  type  characterization  tor 
extendability,  and  a  general  result  which  shows  that  a 
weakly-admissible  map  defined  on  X  can  be  extended 
to  a  weak-n-continuous  map  on  Z  where  Z  is  any  ex¬ 
tension  ot  X.  Finally,  numerous  examples  are  given 
which  show  that  the  major  results  obtained  are  non¬ 
trivial  and  have  many  well-known  propositions  as 
corollaries. 


FIERRMANN,  Robert  A.,  Associate  Professor,  Clos¬ 
ed  Graphs  on  Convergence  Spaces,  ( ila-nik 
Matematicki.  17(1082),  133-142. 

This  is  the  fourth  in  a  series  ot  investigations  answer¬ 
ing  various  unsolved  problems  relative  to  convergence 


spaces.  The  major  goal  ot  this  present  research  is  not 
onlv  to  investigate  convergence  sp,n  e  closed  theon 
but  also  to  show  that  mam  recent  results  ulatnc  to 
generalizations  o!  the  lopologic  a  I  concept  ot  the  c  lose  c 
graph  such  as  the  stronglv  closed  graph  or  maps  with 
property  S  are.  in  reality,  simple  corollaries  lo  the*  ap¬ 
propriate  convergence  space  propositions. 

HERRMANN.  Robert  A..  Associate  Prolessor 
Mathematics  and  the  Word,  In-titutc  for 
Mathematical  Philo*ot>hy  Mono^ra/’li  * 120 .  /An¬ 
napolis,  1°83. 

In  this  monograph  the  Extended  Grundlegend  is  con¬ 
structed  and  all  ot  the-  formal  mathematics  lor  the  in¬ 
terpretations  that  appear  in  the  articles  "Mathematical 
Philosophy  and  Developmental  Processes  and  "The 
Word  are  obtained.  The  mathematical  structure's 
utilized  are  nonstandard  models  tor  logical  systems, 
systems  ot  consequence  operators,  and  the  real 
numbers. 


MCCOY.  Peter  A..  Associate  Professor,  "H1 
Representatives  of  Ultraspherical  Expansions,”  journal 
of  Ai’i’licablc  Analysis.  13(1083),  130-148. 

Ultraspherical  expansions  are  viewed  as  boundary 
values  of  n-analytic  functions  V  cm  the  open  unit 
sphere  D.  Let  V  <  H'"1"'  (1  <  p  <  oo  t  and  E  be  a 
positive  measure  set  on  the  boundary  ot  D.  A  se¬ 
quence  of  functions  is  constructed  from  the  restriction 
of  V  to  E  that  converges  uniformly  to  V  in  D.  Those 
functions  that  are  the  restrictions  to  E  of  functions  V 
are  characterized.  An  application  expands  V  that  is 
continuous  on  the  closure  of  D  in  terms  of  its  means 
and  shitted  means  on  an  arc  ot  the  boundarv  ot  D. 


MCCOY,  Peter  A.  Associate  Professor.  Converse 
Initial  Value  Problems  for  a  Class  of  Heat  Equations 

Ordinary  and  Partial  Differential  [-quiition-.  Springer- 
Verlag  Lecture  Notes  in  Mathematics,  c>ci4  (1°82>. 
404-502. 

A  classical  heat  equation  is  considered  on  an  open  seg 
ment.  This  paper  considers  the  converse  to  the  initial 
value  problem  bv  identifying  the  initial  data  from  the 
solution.  The  solutions  ot  the  equation  are  isomorphic 
to  .1  space  ot  hvpertcmc (ions  that  form  the  set  ot  ini¬ 
tial  values.  Also  a  characterization  ot  the  temperature 
as  a  series  whose  terms  depend  on  a  sequence  ot  con¬ 
tinuous  (unction-  on  the  segment  is  given.  This  theoiv 
utilizes  special  tunc  lion  methods  and  relies  on 
tunc  lion-theoretic  antecedents  in  classical  harmonic 
tunc  tion  theorv. 


M  A  ]  H  IM  \  ]  I  C  S 


NIC  (.  O'!  Peter  A  Associate  Prolessor  Best  Approx¬ 
imation  of  Solutions  to  a  Class  of  Elliptic  I’artial  Dif¬ 
ferential  Equations.  Hon-t on  loiinnil  o'  Mathemaln 
8  *  1^82  >  517-523. 

Necessary  anil  suffirient  conditions  are  p\r:i  tor  ,i 
lot  al  solution  to  the  tanonital  setontl  order  el  I  i  pt  it 
I’Dh  in  tile  plane  to  he  the  restriction  ol  an  entire 
tunition  solution  on  simply-connected  synimetrit  domains 
about  the  origin.  The  method  is  based  on  the  growth 
properties  of  a  sequent e  ot  Best  1  -  Polynomial  ap¬ 

proximate  solutions  and  is  modelled  alter  a  classical 
theorem  ot  S.  Bernstein  in  analvtii  tunition 
theory. 

MCCOY  Peter  A  Assot  iate  Professor.  Approxima¬ 
tion  of  Solutions  of  an  Elliptic  Equation  on  Select  Do¬ 
mains.'  Plain'  Flliylietlv  mill  Kehited  Problem*.  Con¬ 
temporary  Mathematics,  Ameritan  Mathematics 
Society.  1 1 (  f °82 ) .  177-1°0.  Provitlente.  Rhode  Island. 

Integral  operators  are  used  to  generate  .1  set  ot  basis 
(unctions  in  order  to  obtain  an  analog  ol  the  Favaril- 
Achiexer-Krein  theorem  tor  a  tanonital  elliptic  PDE 
on  a  hypertube. 

MCCOY.  Peter  A..  Associate  Professor.  Mini-Max 
Approximations  of  the  Dirichlet  Problem  for  a  Class 
of  Second  Order  Elliptic  Partial  Differential 
Equations."  Tran*acti<m-  of  the  llliitoi*  Shite  Aetulemy 
of  Science.  74,  1 l°83),  73-78. 

Convolution  methods  are  used  to  generate  best  ap¬ 
proximate  solutions  ot  classical  solutions  ot  an  elliptic 
PDE  with  radial  symmetry  on  a  disk . 

MOORE.  C.  Edward.,  Associate  Professor,  "Some 
Remarks  on  the  Krein-Milman  Property  and  Lex¬ 
icographic  Maxima.'  Rei uliconti  del  Circolo 
SUitemntici'  tli  Palermo,  32  (1°83>.  1-0. 

The  Krein-Milman  (KM)  Theorem  states  that  a  non¬ 
empty  compact  convex  subset  C  ol  a  locally  convex 
space  is  the  closed  convex  hull  ol  the  extreme  points 
ot  (.  .  The  author  showed  previously  that  C  is  also  the 
closed  convex  hull  ot  the  lexicographic  maxima  ot  C. 
Because  the  latter  result  is  the  strongest  known  with 
the  same  hypothesis,  he  shows  how  lexicographic 
maxima  relate  to  a  question  ot  I  Diestel’s  concerning 
Krein-Milman  tvpe  theorems.  The- concept  ol  r -space 
is  introduced  and  it  is  shown  that  r-spaces  are  lex¬ 
icographic  spaces.  An  example  to  distinguish  I  spaces 
Irom  KM  spaces  is  provided. 


SANDERS.  I  horn. is  |  Associate  Prolessor  A 
Whitehead  theorem  in  CG-Shape  hnninmentii 
Alathemalieae  I  i 1  °8 1  > .  131-140. 

With  each  c-iompact,  loc  ally  compac  I  mitiu  span  i- 
associated  a  sequenc e  ot  bigr.ided  homotopv  groups. 
These  bigr.ided  homotopv  groups  are  used  in  a 
Whitehead  theorem  tor  compactly  generated  shape 
theory . 

SCHWEXK.  Allen  I.  Associate  Professor ,  co-author 
How  Small  can  the  Mean  Shadow  of  a  Set  Be? 

American  Mathematical  Moul/i/i.  253M°83>.  325-32°. 

Consider  the  projections  ol  a  linitc  set  ot  n  points  in 
Euclidean  d-spaie  onto  various  s-dimensional 
subspaces.  It  is  shown  that  tor  any  set  the  geometric 
mean  ot  the  sizes  o|  these  projections  is  at  least  n 
and  this  bound  is  attained  tor  all  selections  ot  n.  s. 
and  d 

SCHWEXK.  Allen  I.,  Associate  Prolessor.  On 
Unimodal  Sequences  of  Graphical  Invariants  lottnuil 

ot  Combinatorial  Theory  IT.  30(l°81t.  247-250, 

Let  b.  denote  the  number  ot  ways  to  select  a  subset  ol 
i  independent  edges  in  a  given  graph.  It  is  shown  that 
the  sequence  ot  R.'s  is  unimodal.  that  is,  there  exists 
an  r  such  that 

b„  <  b,  <  ...  b,  >  b.  >  b„ . 

Similarly,  lor  any  bigraph,  the  non/cro  coettic  ienls 
in  the  characteristic  polynomial  are  shown  to  be 
unimodal  in  magnitude.  Finally,  it  is  suggested  that 
the  approach  used  here  might  be  applied  to  vrrilv  the 
conjecture  that  the  coettic  ienls  in  the  chromatic 
polynomial  are  unimodal  in  magnitude. 

SCI  IWENK.  Allen  P.  Associate  Prolessor,  co-author 

Pseudosimilar  Vertices  in  a  Graph  loumtii  ot  tlia/’h 
Tlieoiy.  5  ( 1081).  171-181. 

Dissimilar  vertices  whose  removal  leaves  isomorphic 
subgraphs  are  called  pseudosimilar  The  invcstigaloi 
constructed  inlinile  families  ol  graphs  having  identity 
automorphism  group  vet  every  vertex  is  pseudo¬ 
similar  to  some  other  vertex  Potential  iinp.u  I  on  the 
Reconstruction  Conjecture  is  considered 

Also  constructed,  lor  each  n  were  graphs  cent. lin¬ 
ing  a  subset  ol  vertices  ot  size  n  which  aie  mulualK 
psoudosimilur.  The  analogous  problem  lor  mutuullv 
pseudosimilar  edges  is  introduced. 


157 


MATHEMATIC  S 


SCHWENK,  Allen  I.,  Associate  Professor,  co-author, 
"On  Universal  Caterpillars,  The  Theory  and  Applica¬ 
tions  of  Graphs.  (G.  Chartrand  et.  al.,  eds.).  New 
York:  Wiley,  1981.  437-448. 

A  universal  tree  is  a  smallest  tree  containing  all  trees 
of  order  n.  Both  rooted  and  unrooted  versions  of  the 
universal  tree  problem  have  been  studied.  The 
researchers  examined  the  analogous  problem  of  find¬ 
ing  the  smallest  size  C„  sufficiently  large, 

n2  3  n2  log  log  n 

4c  log  n  "  log  n 

TSAO,  Anna,  Assistant  Professor,  Disproof  of  a 
Conjecture  for  Meromorphic  Univalent  Functions. 

Transactions  of  the  AmenViin  Mathematical  Society. 
274  (December  1982).  783-796. 

Let  -  denote  the  class  ot  functions  g(z)  =  z  +  />„  + 
b,z~'  +  .  .  .  analytic  and  univalent  in  z  >  1  except 
for  a  simple  pole  at  oo .  A  well-known  conjecture 
asserts  that  b„  <  2  (n  +  1)  (n  =  1,  2.  .  .  .)  with 
equality  lor 

(1  +  z”“)2/(n  +  1) 

«(z)  = - z -  =  z 

+  2z-'(n  +  1)  +  •  •  •  . 

Although  the  conjecture  is  true  tor  n  =  1.  2  and 
certain  subclasses  ot  the  (lass  Li,  the  general  conjecture 
is  known  to  be  false  for  all  odd  n  >  3  and  b  =  4. 

In  this  paper,  the  investigator  generalizes  a  varia¬ 
tional  method  ot  Golu/in  and  develops  second- 
variational  techniques.  This  enables  one  to  construct 
explicit  counterexamples  to  the  conjecture  for  all  n  > 

4.  In  fact,  the  conjectured  extremal  function  does  not 
even  provide  a  local  maximum  lor  Re[  b„  | .  n  >  4. 

TURNER,  [ohn.  Associate  Professor,  USR  Functions 
from  FORTRAN,  T/s’S  80  Minocompnlei  \Y;rs,  5 
(March  |Q83>,  43-44. 

This  article  describes  a  method  tor  calling  Z80 
machine  language  subroutines  I  mm  Microsoft  Fortran 


without  using  the  macrolevel  assembler  The  format  ot 
relocatable  object  tiles  is  discussed  and  a  Basil  pro¬ 
gram  is  included  that  will  produce  the  desired  object 
code.  An  example  Fortran  program  is  also  included 
that  demonstrates  the  use  ot  interrupts  from  the  real 
time  clock  to  detect  the  break  key. 

WELCHER,  Peter  I..  Assistant  Professor,  co-author, 
"Computer  Modelling  of  Simple  Point  Defects  in  Rare 
Earth  Doped  Alkaline  Earth  Fluorides,  Journal  of 
Physics  C:  Solid  Slate  Physics,  15  ( 1  °82 ).  3441-3453. 

The  results  ot  a  package  ot  Fortran  computer  pro¬ 
grams  for  modelling  defects  in  ionic  crystals  and  lor 
fitting  experimental  data  are  described.  The  fundamen¬ 
tal  concept  of  the  detect  simulation  is  similar  to  that 
of  the  well-known  Hades  program,  except  that  the 
minimization  procedure  is  different  since  the  package 
is  designed  to  run  on  small  computers.  As  an  example 
of  the  use  of  this  package,  the  relative  stabilities  of  nn 
and  nnn  (nearest  neighbor  and  next  nearest  neighbor) 
complexes  are  considered,  for  various  rare  earths.  lan¬ 
thanum,  and  yttrium.  First,  the  data-titting  routine 
was  used  to  analyze  relaxation  data  tor  nn  and  nnn 
complexes  in  rare  earth  doped  strontium  fluoride.  The 
experimental  results  for  strontium  fluoride  were  then 
used  in  conjunction  with  the  detect  simulation  pro¬ 
gram  to  determine  potentials  tor  all  ot  the  rare  earths, 
yttrium,  and  lanthanum.  Those  rare  earth  potentials 
were  then  used  in  the  simulation  of  calcium  fluoride 
and  show  that  the  nnn  complex  should  not  be-  obser¬ 
vable.  except  tor  possibly  the  smallest  rare  earths. 
Also,  the  potentials  were  used  in  the  simulation  ot 
barium  fluoride,  showing  that  the  nn  complex  should 
be  observable  only  tor  the  largest  rare  earths  or  lan¬ 
thanum.  The  nn-nn  reorientation  enthalpies  \  ia  the  m- 
terstitialcy  mechanism  were  calculated  tor  rare  earths 
in  calcium  and  strontium  fluoride.  In  general  the 
calculated  reorientation  enthalpies  are  larger  than  the 
experimental  values.  However,  the  variation  ot  the  en¬ 
thalpy  with  the  si/e  ot  the  rare  earth  is  in  reasonable 
agreement  with  experiment.  Finally .  conclusions  art- 
drawn  about  the  assignments  ol  reorientation 
mechanisms  to  experiment, dl\  observed  relaxations. 
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ANDRE,  Peter  I1..  Associate  Professor.  Problems  in 
Air  ASW,"  Anti-Submarine  Warfare  Systems  Projects 
Ottice.  Crystal  City,  Virginia,  10  May  1°83. 

BAII.EY.  Craig  K..  Assistant  Prolessor.  Fundamental 
Orbits,  14th  Southeastern  Conference  on  Com¬ 
binatorics,  Graph  Theory,  and  Computing.  Boca 
Raton.  Florida,  14-17  February  1°83. 

BAILEY.  Craig  K..  Assistant  Professor,  "Adjacency 
Games-Squares,"  Mathematics  Association  ot  America 
Sectional  Meeting.  Hampton.  Virginia,  16  April  1983. 

BUCHANAN,  lames  1...  Assistant  Professor,  "A 
Similarity  Principle  for  Pascali  Systems, "  American 
Mathematical  Society  Special  Session  on  "Function 
Theoretic  Methods  in  Partial  Differential  Equations," 
Denver.  Colorado.  10  lanuary  1°83. 

CRAWFORD.  Carol  CL.  Assistant  Professor,  "Finite 
Manuals  and  their  Event  Structures  -  A  Reconstruc¬ 
tion  Problem  in  Empirical  Logic,"  8oth  AMS-MAA 
Summer  Meeting,  Toronto,  Canada,  15  August  1082. 

CRAWFORD,  Carol  G.,  Assistant  Prolessor,  "Deter¬ 
mining  the  Structure  of  Finite  Manuals  from  their 
Event  Structures,"  14th  Southeastern  Conference  on 
Combinatorics.  Graph  Theory  and  Computing,  Boca 
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CRAWFORD,  Carol  C>.,  Assistant  Professor,  "Graph 
Theoretic  Problems  in  Empirical  Logic,  Colloquium 
ot  the  Departments  ol  Mathematics  and  Electrical 
Engineering,  George  Washington  University, 
Washington,  D  C 7  October  l°82. 

C  RAWFORD,  (  arol  CL,  Assistant  Prolessor. 
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DARCHANGELO.  lames  \L.  Associate  Professor. 
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MASShl.l.  Paul  B.  Assistant  Prolessor.  Optimiza¬ 
tion  of  Cancer  Chemotherapy  and  Radiotherapy 
Mathematics  Association  ot  America  f  all  Meeting, 
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Characterization  of  Solutions  to  the  Generalized 
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pile  Analysis,  American  Mathematics  Society  Last 
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14th  Southeastern  Conference  on  l  ombin.itoiii  s. 
Graph  Theory.  and  tomputing.  Boca  Raton  Lionel, i 
14-17  Lcbruury  1°83. 

TARACTVICZ.  Steven.  2nd  I  ieutenanl  I'SMl 
Semigroups  and  Automata  7°7th  Meeting  ol  the 
American  Mathematical  Society.  College  Park 
Maryland  31  Oc  toher  1°82. 

TSAO.  Anna,  Assistant  Prolessor  Disproof  of  a 
Conjecture  for  Meromorphic  Univalent  f  unctions 

Complex  Variables  Seminar.  Univefsilv  ol  Marc  land 
(Ollege  Park.  Marc  land  24  March  l°83. 

rSAO.  Anna.  Assistant  Prolcsso! .  On  a  Conjecture 
of  Zalcman  Meeting  ot  the  American  Mathematical 
Society  New  Noik  l  ilc.  15  April  l°83. 

TSAO  Anna.  Assistant  lYolessoi  Tvidencc  on  a 
Conjecture  of  Zalcman  C  ontermc  e  on  I  'me  ale  nt 
Lund  ion  Lheorv.  Lexington  kintuckc  12  Mac  l°83 

W'ARDI  AW  William  P.  Assisi, mi  Ihotessoi  Almost 
Isosceles  Pythagorean  Triples  Spun-.-  Meeting  ol  tin 
Md-\ a  IX  Section  ot  the  M, ithemat  K  al  A-soii.ition 
ot  America  at  Ihomas  Nelson  C  omen. rite  l  ollc  .  i  in 
I  lampion  \iiemia  InApnl  1°83 


During  the  1982-1983  Academic  Year, 
faculty  research  (in  a  broad  range 
of  atmospheric  and  oceanographic 
areas)  was  regularly  undertaken  by 
both  civilian  and  military  members 
of  the  Oceanography  Department.  Not  only  does 
this  research  provide  the  opportunity  for  the 
faculty  to  keep  abreast  of  current  technology  and 
theory,  but  it  also  serves  as  a  basis  for  qualified 
midshipmen  to  undertake  related  research  pro¬ 
jects,  particularly  those  dealing  with  the 
Chesapeake  Bay,  where  their  work  can  be  sup¬ 
ported  by  the  Departmental  research  vessel. 

Funding  for  these  research  activities  has  been 
available  from  a  number  of  sources,  including 
grants  from  or  contracts  with  the  Office  of  Naval 
Research,  Defense  Mapping  Agency,  Naval  Air 
Systems  Command,  Naval  Sea  Systems  Com¬ 
mand,  and  the  Naval  Academy  Research  Council. 

Specific  areas  of  research  activity  within  the 
Department  include  but  were  not  limited  to: 
sedimentation  processes  and  properties,  light 
attenuation,  bioluminescence,  estuarine  ecology, 
marine  biofouling,  dredging,  environmental 
effects  on  electro-optic  systems,  climatology, 
statistical  weather  forecasting,  and  remote  sens- 
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Sponsored  Research 


Fronts  and  Eddies  in  ASW 

Rimaki  hh<:  VisniNc,  Research  Proeessok  Bin  I.  Cac.ii 
SPONSOR:  OhEU  1  Ot  NAVAI  RESEARC  H 

Fleet  operations  and  omtU'-i1'  arc  conducted  in  t hi-  group  of  ONR  employees  in  California,  and  the  data 

Pat  if  it  anil  Indian  Ou-ans  in  which  occ-an  fronts  and  bast-  I  or  advice  and  documentation  is  obtained  at  the 

eddies  are  important  in  the  presentation  ot  Anti-  Scripps  Institution  of  Oceanography  in  La  Jolla, 

Submarine  Warfare  The  basic  concepts  tor  Calitornia.  The  researcher  provides  the  remote  sensing 

incorporating  oceanographic  knowledge  into  these  descriptions  ot  ocean  fronts  and  eddies  tor  this 

operations  and  exercises  are  generated  by  a  small  group. 

Evaluation  of  a  Single  Station  Fog  Model  for  OWS-P 

Ri  SI  Al«.  HER:  LIEUTENANT  ROBfcRT  L.  Cl  ARK,  USN 
SPONSOR:  NAVAI  ACADEMY  RESEARCH  COl’NUI 

A  single  station  model  for  the  prediction  ot  restricted  ot  parameters  remain  valid  such  as  air,  sea  AT  and  in¬ 
visibility  in  the  Gult  ot  Alaska  is  tested  on  archived  version  height.  Wind  direction  and  advection  index 

data  from  Ocean  Weather  Station  Papa.  The  majority  need  further  evaluation.  Research  is  ongoing. 

Interactive  Computer  Methods  in 
Oceanographic  Instruction 

Researcher:  Lieutenant  Commander  Patrick  R.  Drake,  USN 
Sponsor-.  Navai.  Academy  Research  Council 

The  objective  of  this  project  is  to  write  a  series  of  in-  is  envisioned  that  the  programs  could  be  used  in  con- 

teractive  programs  which  will  cover  basic  subjects  in  junction  with  conventional  classroom  instruction, 

Oceanography.  The  methodology  will  be  a  leading  of  could  serve  as  an  extra  instruction  asset  or  could  be 

the  student  user  through  basic  subjects  which  lend  used  as  a  knowledge  base  for  any  interested  user.  Cur- 

themselves  to  a  building  block  approach  to  com-  rently  programs  are  being  written  in  a  user-friendly 

prehension.  The  sonar  equations,  basic  fluid  format  and  will  be  distributed  to  the  Naval 

dynamics,  and  wave  theory  are  all  subject  areas  where  Postgraduate  School  on  magnetic  tape  and  will  bt- 
a  step  by  step  approach  with  the  timely  reinforcement  held  in  Oceanography  Departmental  retrievable 

of  interaction  can  be  utilized  to  instruct.  Outside  storage  for  use  at  the  Naval  Academy.  No  other 

reading  or  preparation  will  be  required  to  some  areas  publication  or  dissemination  is  anticipated, 

to  reduce  the  storage  requirements  ot  the  programs.  It 
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Cenozoic  Development  of  the 
Southeast  Georgia  Embayment 

RESEARCHER:  ASSOCIATE  PROFESSOR  DOVCI  AS  W.  El's  A 1 1 
SPONSOR:  NAVAI  ACADEMY  RESEARCH  COINC  II 


A  high  resolution  seismic  reflection  survey  of  the 
Florida-Hatteras  Shelt,  Slope  and  inner  portion  of  the 
Blake  Plateau,  lying  with  the  Southeast  Georgia  Em¬ 
bayment,  was  completed  in  1976  by  the  U.  S.  Geo¬ 
logical  Survey.  Seismic  reflection  data  and  geologic 
dating  control  from  additional  offshore  wells  has  been 
incorporated  with  the  original  data  in  order  to  update 
our  knowledge  of  the  Cenozoic  development  of  this 
regions. 

In  general,  as  global  sea  level  has  fluctuated,  so  has 
the  position  of  the  Gult  Stream  and  thus  the  location 
of  zones  of  deposition  and  erosion  within  the  Embay¬ 
ment.  Times  of  higher  sea  level  (transgressions)  are 
characterized  by  a  westward  movement  of  the  Gulf 
Stream  until  it  impinges  against  the  inner  part  of  the 


Plateau.  Florida-Hatteras  Slope  and  Shelt.  The  contact 
of  the  bottom  of  the  Gult  Stream  with  the  sea  floor 
results  in  the  formation  of  erosional  channels  in  the 
older  sediments.  In  times  of  lower  sea  level  (regres¬ 
sions)  (he  Gult  Stream  is  displaced  to  the  east  into 
deeper  waters,  and  this  allows  the  depocenters  to  be 
shitted  into  deeper  waters. 

The  division  of  the  Southeast  Georgia  Embayment 
into  three  distinct  sections,  southern,  middle,  and 
northern,  reflects  these  major  migrations  in  the  axis  ot 
the  Gulf  Stream  and  clearly  demonstrates  that  the  Em- 
bayment’s  physiographic  features,  unconformities,  and 
sedimentary  accumulations  are  a  result  of  the 
Cenozoic  shifts  in  global  sea  level  and  Pleistocene 
eustatic  changes  in  sea  level. 


Environmental  Impact  Assessment  of 
Tin  Containing  Antifoulant  Paints 

Researcher:  Associate  Professor  John  W.  Foerster 
Sponsor:  David  W.  Tayi.or  Naval  Ship  Research  and  Development  Center,  Annapolis  Laboratory 

[’reparation  ot  environmental  assessment  tor  im-  made  for  USS  NIMITZ  as  well  as  future  tleet-wide 

plementation  ot  tin  containing  antifoulant  paints  was  application. 


Chesapeake  Bay  Turbidity  Studies 

Researchers:  Professor  Jerome  Williams  and  Associate  Professor  John  W.  Foerster 
Sponsor:  Defense  Mapping  Agency 

Studies  of  the  type  and  size  of  sediments  attecting 
light  penetration  in  coastal  waters  were  completed. 


Rapid  Method  for  Decreasing  Turbidity 

Researchers:  Professor  Jerome  Williams  and  Asscx  iate:  Professor  John  W.  Foerster 
Sponsor:  Navai  Sea  Systems  Command 

A  system  tor  using  the  flocculation  system  tor  par¬ 
ticles  was  researched.  A  procedure  for  lessening 
turbidity  was  offered. 
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Environmental  Effects  on  the  Performance  of  the 
Tomahawk  Cruise  Missile 

Researcher:  Professor  John  F.  Hoffman 
Sponsor:  Navai.  Air  Systems  Command 

An  investigation  of  environmental  effects  on  the  per¬ 
formance  of  the  submarine  ship  Tomahawk  Cruise 
Missile,  was  completed. 


Aircraft  Icing  Studies 

Researcher:  Visiting  Professor  Wayne  R.  Sand 
Sponsor:  Federal  Aviation  Administration 


The  researcher  is  making  an  investigation  of  the  at¬ 
mospheric  parameters  which  affect  aircraft  icing.  This  in¬ 
cludes  a  detailed  study  of  a  larger  body  of  data  to  deter¬ 
mine  statistical  properties  as  well  as  a  detailed  examina¬ 
tion  by  geographic  area  to  look  for  peculiar  effects. 
Detailed  examinations  of  the  microphysical  and  synoptic 
processes  are  also  carried  out  on  a  case  study  basis. 


The  effects  on  aircraft  performance  degradation  is 
examined  through  a  detailed  study  of  ice  on  the  air¬ 
craft  versus  observed  rate-of -climb  capability.  These 
studies  begin  with  the  equations  of  motion  and  deter¬ 
mine  coefficients  ol  lift  and  drag  such  that  a  predic¬ 
tion  of  performance  for  the  entire  flight  envelope  is 
possible. 


Changes  in  the  Geomagnetic  Field,  Cosmic  Radiation, 
and  the  Earth's  Electric  Field  as  Possible  Related 
Mechanisms  for  the  Enhancement  of  Cirrus  Cloudiness 

Researc  her:  Lieutenant  Commander  Warren  T.  Spaeth,  USN 
Sponsor:  Naval  Academy  Research  Count ii 


Numerous  correlative  studies  have  been  conducted  to 
establish  solar  influences  on  weather  and  thus  climate. 
Many  have  successfully  established  significant  rela¬ 
tionships,  such  as  the  22-year  Sunspot  Cycle  and 
drought  in  the  Midwest  region  of  the  United  States. 
Another  example  is  the  relationship  between  the  Solar 
magnetic  field  sector  boundary  passage  and  the  in¬ 
crease  in  vorticity  area  index  in  the  northern 
hemisphere.  Although  these  relationships  have  been 
established,  few  physical  mechanism  theories  have 
been  proven.  With  the  advent  of  additional  solar- 
terrestrial  satellite  data  over  the  last  ten  years,  great 
strides  are  now  being  taken  in  this  direction.  Conclu¬ 
sions  reached  at  the  Symposium  Workshop  on  Solar- 
terrestrial  Influences  on  Weather  and  Climate  in  1978 
include  as  potential  physical  mechanisms:  (I)  solar  in¬ 
duced  changes  in  0,  content  and  distribution:  (2)  solar 
constant  variations,  either  regular  or  irregular:  (3) 
solar  UV  variations:  (4)  changes  in  the  thermal  or 
dynamic  structure  of  the  upper  atmosphere:  and  ( 5 > 
changes  in  the  atmospheric  electric  field.  Research  is 
now  proceeding  to  investigate  most  all  of  these  areas 


in  order  to  devise  an  input  to  present  day  forecasting 
models  of  climate  and  weather.  An  exhaustive  search 
over  the  last  year  has  revealed  that  item  (5).  changes  in 
the  atmospheric  electric  field,  may  be  a  key  trigger 
mechanism  in  regulating  the  other  items  listed  with  the 
exception  of  number  (2).  One  way  in  which  changes  in 
the  atmospheric  electric  field  may  regulate  our  weather 
and  climate  is  the  enhancement  of  ice  crystal  or  cloud 
droplet  growth.  Meterologists  have  alluded  to  this  fact, 
and  in  particular,  have  pointed  out  how  the  ice  crystals 
of  the  high  cirrus  cloud  may  act  as  a  seeding  mechanism 
for  lower  clouds  in  the  condensation-precipitation  pro¬ 
cess.  This  could  be  an  important  factor  in  the  earth's 
radiation  balance  because  clouds  dominate  the  albedo  of 
the  earth-atmosphere  system,  and  also  in  the  earth's 
hydrological  cycle  clue  to  regulation  of  the  precipitation 
processes. 

As  ol  May  1°83.  final  computations  in  making  cor¬ 
relations  between  cirrus  cloudiness  in  an  area  situated  in 
the  Gulf  of  Alaska  area  and  an  area  oil  the  Northeast 
coast  ol  the  Llnited  Slates  were  still  being  made.  No  final 
conclusions  to  the  project  have  vet  been  made 


OCEANOGRAPHY 


Optical  Properties  of  Coastal  Waters 

Researcher:  Professor  Jerome  Williams 
Sponsor:  Defense  Mapping  Agency 


Optical  data  taken  over  the  period  1980-1983  have 
been  analyzed  with  particular  attention  being  given  to 
the  effect  of  meteorological  parameters  such  as  wind 
and  rain  on  turbidity.  Particle  size  analysis  of  typical 
samples  has  also  indicated  the  presence  of  two  discrete 
particle  populations:  the  suspended  silt  and  the 
plankton.  It  is  therefore  of  some  interest  to  relate  tur¬ 


bidity  measurements  to  the  presence  of  dissolved 
nutrients  such  as  nitrate  and  phosphate.  Due  to  these 
two  populations,  which  vary  in  relative  size  with 
season,  weather,  location,  etc.,  there  is  some  indica¬ 
tion  that  the  ratios  between  the  various  optical 
parameters  should  be  specified  tor  varying  en¬ 
vironmental  conditions. 
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Independent  Research 


Ocean  Weather  Station  Vessels,  Pacific 

RlSl.AKC  I  MRS:  LlhlTKNANT  ROBERT  I..  Cl.AKk.  USN  AMI  ENSIC.N  DAVID  ClOIT,  USN 

This  research  completed  a  historic  search  of  locations  listed,  as  are  locations  given  by  latitude  and  longitude 

and  data  bases  made  by  Ocean  Weather  Station  tor  each  occupied  station.  Additionally,  ship  tracks 

vessels  in  the  North  Pacific  of  the  20th  Century.  Com-  are  plotted  tor  continuity, 
mon  names  ot  stations  as  well  as  technical  names  are 


The  United  States  Aquaculture  Industry 

RESEARCHERS:  LlllTENANT  ROBERT  L.  Cl  AKK,  USN.  AMI  E\SI(  ;\  D.U'iP  ClOIT.  USN 

This  report  details  the  most  up-to-date  listing  ot  fish 
farming  in  the  United  States.  The  U.  S.  Aquaculture- 
Industry  is  rapidly  expanding.  Presented  are  all  known 
ventures  including  type  of  fish  or  organism  grown. 


location,  production  levels  and  future  growth  projec¬ 
tions.  A  comprehensive  bibliography  encompassing 
the  entire  industry  to  date  is  compiled. 
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Research  Course 


Projects 


Upper  Atmospheric  Winds  on  Mount  Washington 

Rimakchi.K:  Midshipman  I  C  Damp  R.  DiOkio 
ADYIsI-.R:  1  II  PI!  NAM  RoHIKI  I..  Q  ARK.  USX 


To  date  a  model  lor  the  precise  prediction  ol  upper  at¬ 
mospheric  winds  on  Mount  Washington  does  not  ex¬ 
ist.  Local  surtace  wind,  actual  summit  recorded  wind, 
and  500mb  level  wind  data  are  processed  by  computer 
tor  1982.  Data  are  presented  in  graphical  and  tabular 
form  to  view  possible  correlations  ot  wind  levels. 
Parameters  examined  include  wind  accelerations  due 
to  the  Bernoulli  effect  and  wind  accelerations  due  to 
the  upper  atmospheric  Polar  Front  let  (PFI).  To  aid  in 


diagnosis  ot  the  extremely  high  wind  velocities  ex¬ 
perienced  on  Mount  Washington,  a  two-dimensional 
numerical  model  is  applied  to  the  task  ot  simulating 
air  t low  across  a  mountain  range.  The  limitations  ol 
the  model  prevent  a  complete  solution:  however,  there 
are  indications  that  ihe  Polar  Front  let  and  Bernoulli 
factor  inlluence  the  summit  winds  on  Mount 
Washington  causing  these  wind  velocities  to  be  high. 


Mathematically  Modelling  the  Rise  of 
Submarine  Condenser  Coolant 

RhSt-.AKt.HhR:  MIDSHIPMAN  1  C  GaIO  1..  Dot '(.I  AS 
AnVIShR:  Lll  l't  hNAM  COMMAND!  K  P.\  I  Kit  K  R.  DKAM-.  USX' 


This  report  provides  a  mathematical  model  simulating 
the  rise  ot  condenser  coolant  seawater  injected  into 
the  water  surrounding  a  submerged  submarine.  An 
equation,  based  upon  Stoke  s  l.aw  tor  settling 
velocities  of  particles,  is  proposed.  However,  since 
Stoke  s  Law  is  used  tor  particles  less  than  one 
millimeter  in  diameter  and  the  condenser  coolant  is 
cvlindrically  shaped  with  a  diameter  ot  approximately 
twenty  centimeters,  an  equation  based  on  inertial  set¬ 
tling  velocity  is  required.  Sophistications  are  made  to 


this  equation  tec  account  tor  (It  growth  ot  the 
cylinder:  (2>  change  in  the  density  ot  the  cylinder  and 
(31  change  in  the  density  ot  surrounding  water  as  the 
cylinder  rises.  Results  include  height  ot  use,  cylinder 
si/e.  and  time  o!  rise  as  functions  ot  density  gradient, 
mixing  rates,  and  submarine  speed.  It  is  concluded 
that  optimum  conditions  lor  detection  require  a  weak 
density  gradient,  a  submarine  operating  near  the 
mixed  layer  depth,  and  low  mixing  rates. 


Fog,  Low  Ceiling,  and  Poor  Visibility 

Rt si  akc  tii  K:  Midshipman  3  C  Mark  R.  Hi  ndi  kson 
ADVlSh.K:  I-ll-.l '  T 1  NANI  COMMAND!  K  PATRICK  R.  DRAkl  .  USX 


The  purpose  ot  this  study  is  to  compare  the 
meteorological  condition  tor  selected  sites  on  dates  ot 
known  Instrument  Meteorological  Condition  (IMO. 
some  ot  which  are  associated  with  aircraft  accidents 
A  better  understanding  ot  what  causes  the  bad 
weather  to  occur  or  how  particular  environmental 
conditions  can  lead  to  the  undesirable  weather  is 


sought.  Archived  meteorological  data  including  sur¬ 
tace  weather  observations,  radiosonde  data  and  sur¬ 
tace  analysis  charts  has  been  obtained  lor  various  air¬ 
ports  on  days  ol  weather  related  aircratt  incidents. 
These  data  are  being  reduced  and  c onclusions  based 
upon  these  reductions  will  be  encapsulated  in  a  Naval 
Research  Lab  Technical  Report. 
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Predicting  the  Formation  of  Stratocumulus  Clouds  Over 
the  Western  Atlantic  During  Cold  Air  Outbreaks 

Researcher:  Midshipman  l  C  Raymond  F.  Hoiemann 
Adviser:  Lieutenant  Robert  L.  Ci  ark,  USN 


Stratocumulus  clouds  that  form  in  the  winter  months 
over  the  Western  Atlantic  Ocean  during  cold  air  advec- 
tion  appear  to  be  related  to  the  air-sea  AT.  A  four- 
month  comparison  (November  1981-February  1982)  of 
the  air-sea  AT's  from  four  selected  buoys  in  the  Atlan¬ 
tic  Ocean  with  Sc  consisting  of  both  open  and  closed 
cells,  showed  some  correlation  between  the  formation 
of  Sc  and  air-sea  T.  Other  observations  during 


the  study  revealed  several  other  possible  parameters  in¬ 
volved  in  the  formation  of  Sc  clouds.  These  parameters 
include:  vorticity  advert  ion.  the  lifted  index,  vertical 
velocity  and  the  relative  humidity,  bach  of  these 
parameters  is  computed  daily  by  computer  models  lor 
most  coastal  stations  along  the  Atlantic  seaboard.  As 
this  was  a  limited  study  of  four  months,  the  prediction 
model  remains  to  be  tested. 


A/C  Icing  Studies 

Researcher:  Midshipman  2/C  Peter  C.  Mayer 
Adviser:  Lieutenant  Commander  Patrick  R.  Drake,  USN 

The  purpose  of  this  study  is  to  determine  susceptibility  to 
aircraft  icing  through  a  statistical  analysis  of  Naval  Safe¬ 
ty  Center  data.  Data  is  reduced  by  aircraft  type  and  nor¬ 
mal  theater  of  operations  to  provide  areas  of  concern  tor 
aircraft  icing.  Preliminary  results  indicate  that  aircraft 


icing  is  not  surprisingly,  highly  variant  upon  aircraft 
type,  hours  flown,  missions  assigned,  time  and  location. 
Research  will  continue  as  a  SO490  series  directed  studies 
with  the  results  being  detailed  in  a  research  paper  and 
submitted  for  publication. 
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Surface  Energies  and  Chemical  Analysis  of  the  Initial 
Stages  of  Marine  Microbiological  Fouling 

Rl  M  AKC  1  U  K:  MIDSHIPMAN  I  C  MARK  [.  Ol  SON 
Adviser;  Lin  11  nan  r  Row  i<  1  I..  Ci  akk.  USN 


In  this  analysis.  a  series  ol  three  interrelated  experiments 
were  conducted  which  analyzed  the  initial  stages  ol 
marine  microbiological  fouling  in  the  Severn  River 
estuary.  In  the  tirst  experiment,  glass  microscope  slides 
were  exposed  to  natural  fouling  organisms  at  "sampling 
stations"  located  along  the  length  of  the  estuary.  Slide 
and  water  samples  were  collected  at  set  intervals,  and  a 
comparison  was  made  between  the  relative  degree  of 
fouling  and  individual  water  parameters  experienced  at 
each  station.  Results  ot  the  analysis  showed  low  fouling 
to  occur  in  waters  which  were  relatively  low  in 
temperature  and  oxygen  content,  but  high  is  salinity. 

The  second  experiment  compared  the  surface  energies  ot 
a  set  ot  substances  to  the  degrees  ot  touling  and 
organism  attachment  they  demonstrated.  Surface  energies 


were  determined  using  a  contact  goniometer,  samples 
were  exposed  to  natural  touling  organisms  in  a  controlled 
environment,  and  degrees  ol  touling  and  organism  reten¬ 
tion  were  determined  using  dissection  and  scanning  elec¬ 
tron  (SEMI  microscopes,  and  a  hydrous  bacterial  sprayer 
(HBSl.  Results  showed  definite  surface  energy  ranges 
which  would  experience  low  degrees  ot  touling  or 
organism  retention.  In  the  third  experiment,  an  artificial 
sea  water  solution  was  created  and  organically  enriched 
in  order  to  analyze  solutions  which  would  support  life 
and  promote  the  transfer  ot  touling  bacteria.  It  was 
discovered  that  each  ot  the  nutrient  solutions  would  sup¬ 
port  life  tor  an  extended  period  ot  time,  while  straight 
artificial  sea  water  and  distilled  water  would  only  allow 
bacterial  transler  tor  a  limited  period  ot  time. 


Preparation  of  Turbid  Water  with  Predetermined 
Optical  Characteristics 

Researcher:  Midshipman  i  C  Mariorie  Zap 
Adviser;  Professor  Jerome  Wh.ma.vjs 


There  is  a  need  tor  a  methodology  to  produce 
artificial  turbid  water  ot  predetermined  optical 
characteristics  in  laboratory  studies  involving 
underwater  visibility,  marine  plant  growth,  and  other 
aspects  of  water  clarity.  By  using  commercially 
available  solutions  of  suspended  latex  particles,  it  is 


shown  that  combinations  ot  different  particle  sizes 
will  result  in  mixtures  that  accurately  reproduce  the 
optical  properties  of  natural  waters.  These  artificial 
samples  are  easily  reproduced,  and  they  exhibit  long 
term  stability,  making  them  ideal  for  use  in  the 
laboratory. 
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Publications 


CAGl.E.  Ben  I..  Visiting  Research  Professor.  el  ah. 
ASW  Environment  of  the  Northwestern  Indian 
Ocean,  Office  c»f  Naval  Research  I’asadena  Report 
82-1,  October  1082. 

The  oceanographic  environment  affecting  underwater 
acoustics  important  to  Anti-Submarine  Warfare  is 
described. 

CAGLE,  Ben  L.  Visiting  Research  Professor.  Arctic 
Expendable  Technology,  Office  ot  Naval  Research 
Pasadena  Report  82-5,  November  1082. 

The  results  ot  a  workshop  on  Expendable  Technology 
for  Arctic  oceanography  are  presented. 

FOERSTER,  John  W.,  Associate  Professor,  "Searching 
the  Denmark  Strait,"'  Explorer*  lottnml.  60  (1°83), 
102-106. 

Discussion  ot  whale  and  oceanography  research  in 
Denmark  Strait  is  presented. 

HOFFMAN,  John  F.,  Professor.  Sedimentation  Prob¬ 
lems  and  Their  Control  in  U.S.  Navy  Pier  Slips  in 
Selected  Harbors  of  the  United  States. "  in  E*tiuuiiw 
Companion*.  New  York.  N.Y.:  Academic  Press. 

1982. 

United  Slates  Navy  pier  slips  in  the  harbors  ol  Hamp¬ 
ton  Roads,  Virginia:  Charleston,  South  Carolina: 
Mayport,  Florida:  and  Alameda.  California,  ex¬ 
perience  sedimentation  problems. 


SAND,  Wayne  R  ,  Visiting  Research  Prolessor,  co¬ 
author,  Nature  of  Icing  Conditions  Encountered  Dur¬ 
ing  Meteorological  Research.  Final  report  to  Federal 
Aviation  Administration.  220  pp. 

An  extensive  examination  ot  data  trom  about  1  100 
hours  ot  meteorological  research  flights  and  aircraft  ic¬ 
ing  (lights  was  conducted. 

WILLIAMS  Jerome.  Professor,  co-author.  Using 
Latex  Sphere  to  Simulate  Naturally  Turbid  Waters. 

Human  Factor-.  241  1°82>.  185-1°2. 

Laboratory  research  on  problems  ot  underwater  vision 
and  display  optimization  tor  underwater  systems  has 
been  hampered  by  the  difficulty  ot  representing  the 
light-scattering  effects  ot  naturally  turbid  waters. 

WILLIAMS,  Jerome,  I’rolessor,  et  al  Determinants 
of  Display  Legibility  in  Dark,  Turbid  Waters  Huiihin 
Factor*.  24  (1982).  103-201. 

The  physical  characteristics  ot  naturally  turbid  near¬ 
shore  and  inshore  waters  were  simulated  by 
substituting  latex  spheres  tor  natural  suspensoids. 

WILLIAMS,  leromc.  Professor.  Marine  Waste 
Disposal  Problems  are  Political,  Not  Scientific  Sew 

Technology .  23  <19821.  72. 

Marine  pollution  problems  are  discussed  and  it  is 
shown  that  most  management  decisions  are  based  on 
political  considerations  rather  than  scientific  ones. 


oc  i-  anoc.k  Arm 


Presentations 


CACI.E.  Ben  !..  Visiting  Research  Professor.  Birth, 
Maturity,  &  Decay  of  Large  Cold  Eddy  National  Fall 
Meeting  ot  American  Geophysical  I'nion,  San  Fran¬ 
cisco,  California,  10  December  1J82. 


CAGLE,  Ben  I.,  Visiting  Research  Prolessor,  Arctic 
Expendable  Technology,  OCEAN-82  Conference. 
Washington,  D.C..  22  September  1°82. 

CACI.E,  Ben  !.,  Visiting  Research  Professor.  Seminar 
on  Arabia  Sea  Circulation,  lohns  Hopkins  University 
Applied  Physics  Lab,  Laurel,  Maryland,  lanuary  1°83. 

CACI.E.  Ben  I.,  Visiting  Research  Professor.  Seminar  cm 
Applied  Satellite  Oceanography.  Naval  Eastern 
Oceanography  Center,  Norfolk,  Virginia,  February  l°83. 

FOERSTER,  lohn  W.,  Associate  Professor,  "North 
Atlantic  Fin  Whales,"  Severn  Technical  Society,  Naval 
Station,  Annapolis,  Maryland,  November  1°82. 


FOERSTER,  lohn  W.,  Associate  Professor,  "Fin  Whale 
Studies,"  Sigma  Xi,  U.S.  Naval  Academy,  Annapolis, 
Maryland,  lanuary  l°83. 


FOERSTER,  lohn  W.,  Associate  Prolessor,  Dynamics 
of  the  Clupeid  Fisheries  in  the  Northern  Chesapeake 

Bay,"  American  Fisheries  Society  Meeting.  May  1°83. 


SAND,  Wayne  R.  Visiting  Research  Professor 
Chaired  special  research  coordination  meeting,  bit 
the  Federal  Aviation  Administration.  I  S  Bureui 
Reclamation,  University  ot  North  Dakota  and  Ur 
sit y  ot  Wyoming.  Oakland  California. 


SAND.  Wayne  R..  Visiting  Research  IYotc-sor 
Special  presentation  to  the  L  S.  Armv  at  Edwards  Ai 
Force  Base.  Calitornia. 


SAND,  Wayne  R..  Visiting  Research  I’rolessor 
Special  briefing  to  Strategic  Planning  Croup  Nav  al 
War  College.  Newport,  Rhode  Island. 

WILLIAMS.  lerome,  Professor.  Is  the  Average 
Marine  Science  Student  Being  Filled  with  Misconcep¬ 
tions  of  the  Sea?  1082  Meeting  ot  the  National 
Marine  Education  Association.  San  Diego.  (.  alitornia 
August  1°82. 


WILLIAMS,  lerome.  Professor.  The  Effect  of  Wind 
and  Rain  on  Turbidity.  Fall  Meeting  ot  the  Allan's 
Estuarine  Research  Society.  Richmond  Virginia  Oi 
tober  1°82. 


WILLIAMS,  lerome  Prolessor.  Preliminary  Efforts  at 
Optical  Modelling  for  Coastal  Waters  Annual 
MC&G  Base  Technology  Review  Bay  Si  1  oui» 
Mississippi.  November  l°82 


DEPARTMENT  OF 


Physics 

PROFESSOR  FRANK  I..  MILLER 

C  II  A  I  K  M  A  \ 


The  increasing  use  of  advanced 
technology  by  the  Navy's  operating 
forces  places  ever  increasing  respon¬ 
sibility  on  the  Physics  Department. 
Not  only  must  all  midshipmen  be 
thoroughly  grounded  in  many  areas  in  basic 
physics,  but  also  the  faculty  and  the  physics  ma¬ 
jors  should  be  kept  current  in  physics  research. 
This  latter  requirement  is  accomplished  by  the 
ongoing  participation  of  the  physics  faculty  in  a 
wide  variety  of  research  projects  and  the  en¬ 
couragement  of  midshipmen  to  participate  in  these 
projects.  Present  activities  include  studies  in 
acoustics,  merchant  ship  acoustic  signature  deter¬ 
mination,  electric  and  magnetic  properties  of 
materials,  laser  optics  and  technology,  radiation 
effects  in  solids,  solar  energy  studies,  solar 
systems  astronomy,  galactic  astronomy,  and  solid 
state  physics. 

This  year  the  department's  research  efforts 
were  supported  by  the  David  Taylor  Naval  Ship 
Research  and  Development  Center,  the  National 
Aeronautics  and  Space  Administration,  the  Naval 
Academy  Research  Council,  the  Naval  Sea 
Systems  Command,  the  Department  of  Defense- 
University  Research  instrumentation  Program, 
and  Naval  Surface  Weapons  Center. 

Midshipmen  majoring  in  physics  are  encour¬ 
aged  to  participate  in  the  Department’s  research 
programs  either  through  the  SI’4°0  series  or 
through  the  Trident  Scholar  Program.  It  should  be 
noted  that  three  of  the  six  Trident  Scholars  tor  the 
year  were  physics  majors. 


rii^its 


Sponsored  Research 


e+  —  H  Scattering  at  Low  Energy 

RJSI  AKIHIK:  PKOIIssOK  Rl  IIII  KIOKP  M.  APKI\s 
SPONSOR:  VviIONA!  AlKONAI  Iks  A\pSl'At  I  APMI\IsM<AIk>\-AM!  KU  AN  Sot  II  \\ 
of  E\(.i\iiki\(.  tin  canon  Each  m  Fhiowship  Pkcx.kam 


The  researcher  coruluttrd  a  theoretic al  investigation  ot 
the  energy  dependence  ol  the  e*  —  H  scattering  cross 
section  at  low  positron  c*nergy  to  determine  theoretical 
estimates  or  analytical  lormulations  ot  the  cross  sec¬ 
tions  for  the  formation  ot  posjtronium  by  scattering  ot 
low  energy  positrons  by  H  .  Initially  the  Born  approx¬ 
imation  is  used  with  Coulomb  wave  function  tor  the* 
incoming  positron.  11  and  H  are  assumed  to  be  in 
their  ground  states.  It  is  assumed  that  there  is  negligi¬ 


ble  contribution  to  the  scattering  amplitudes  lor 
posit  ionium  states  with  n  --  4  or  more.  Standard 
analytical  strategies  are  supplemented  by  the 
MACSYMA  symbolic  manipulation  system  ot  die 
Massachusetts  Institute  ot  Technology  Compulation 
Center.  Efforts  to  obtain  analytical  formulations  ol  the 
scattering  amplitudes  have  not  been  successful  even 
tor  the*  simplest  assumptions.  Numerical  approxima¬ 
tion  methods  1  standard'  are  just  beginning. 


Neutral  Interstellar  Gas  in  the  Galactic  Halo 

Rl  s|  AK(  III  K:  AssMAM  I’KOM-SSOK  C.  HIM  A!  HI  K  I 
SCOXSOKS:  N’avai  Ri  m  arc  i  i  I.ai«  >ka  ioin  WI'NaVAI  AtAPINn  RisiakuiCoi  \e  II 


l  ilt'  investigation  ot  interstellar  gas  in  the  galactic 
h.ilo,  well  above  the  visible  t Lit  stellar  disk.  is  one  ot 
the  most  active  research  areas  ol  both  observational 
and  theoretical  astrophysics  today.  The  goal  ol  this 
project  is  to  study  the  large-scale  extent  and  structure 
ol  neutral  halo  material  in  two  steps:  Hirst,  a  grid  ol 
stars  with  well-determined  distances  is  necessary  to 
measure  the  gas  between  them,  which  is  observed  in 
absorption  lines  superposed  on  the  stellar  spectra, 
t  lassilicalion  spectra  ol  a  sample  ol  halo  stars  have 
been  obtained,  in  collaboration  with  Prolessor  R.  I;. 
(larrison  ol  the  1  uiiversitv  ol  Toronto  at  the  prime 
locus  ol  the  .Vo  meter  C  anncla  I  ranc  c-[  lawaii  telescope 
on  Maura  kca.  Hawaii  I  hese  spectra  will  be  analyzed 
in  the  next  lew  months  to  provide  their  distances  and 
to  demonstrate  that  contrary  to  traditional  beliefs 
stars  like  [hose  in  tile  galactic  disk  also  eto  exist  high 


in  the  halo.  Second,  these  stars  were  used  as  the  basis 
ot  a  survey  ot  the  interstellar  material  in  the  tar  halo 
from  observations  ol  the  radio  21-ccntimcter  emission 
line  ol  neutral  hydrogen.  In  collaboration  with  Or,  H 
I.  I.ockman  ol  the  National  Radio  Astronomy  Obser¬ 
vatory  (NRAOl  several  thousand  21  cm  spectra  were 
obtained  with  the  140  tool  telescope  at  NR  AO  C  liven 
Bank,  West  Virginia,  these  spectra  will  be  reduced  in 
the  ensuing  months  to  provide  high  resolution  maps 
ol  the  neutral  hydrogen  distribution  in  lie-  halo. 

1  united  preliminary  results  suggest  that  t he  extent  ot 
the  gaseous  halo  is  greater  Iw  pci  haps  ,m  older  ot 
magnitude  than  previously  determined  and  this 
survey  is  designed  tic  provide  sutticient  data  loi  a 
detailed  modelling  ol  maletial  al  this  hitherto 
unobserved  component  ol  oui  galaxy 
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Acoustic  Resonance  Scattering  by  an  Elastic  Cylinder 

RlMAKCllIK:  Pkoh  '-soK  IX>\ai  l>  \V.  Bull! 

Sponsor:  Damp  VV.  TamokNayai  Ship  Rim- arc  h  a\p  Piyi  iopmini  Cimik,  AwaI'oi  p  I.ahokaioio 


The  problem  ol  sound  scattering  by  an  elastic  cylinder 
in  tin*  light  ot  the  Resonant e  Scattering  Theory  <RST» 
is  examined  in  order  to  further  understand  and  im¬ 
prove  these  observations.  These  tests  have  isolated  the 
modal  resonances  contained  within  a  target's  <a 
cylinder)  bac  ksc  altering  cross  section  bv  means  ot  a 
“background  subtraction”,  experimentally  accomplished 
by  an  ingenious  time-gating  technique.  Present 
calculations  (a*  display  the  whispering  gallery  and 
Rayleigh-type  poles  in  the  complex-frequency  plane, 
sometimes  used  in  the  radar  literature,  showing  their 
connection  with  the  target  resonances  they  generate*: 


<b»  quantitatively  explain  why  some  ol  the  modal 
resonances  were  not  observed  in  the  tests;  u  i  establish 
comparisons  be  tween  RST-predic  ted  and  observed 
monostatic  bistatic  torm-tunc  t  ions  in  a  direct- 
scattering  mode  ot  operation*  and  <d>  show  wavs  to 
improve  some  ot  the*  measurements  done  at  I.e  llaxie 
in  manners  that  are  helptul  toward  the  solution  ot  the* 
incerse  scattering  problem.  It  is  concluded  that  these 
experiments  have  satisfactorily  validated  and  im¬ 
plemented  many  ot  the  RST-prcdications  in  the  lield 
of  ac  oust  it  s. 


Mode  Calculations  in  Large  Aperture  Unstable 
Optical  Resonators 


Rl  s|  \Ke  Ill  K:  I’Ke  )||  ssi  )|<  Cil  K  \1  1 1  I’.  C  \!  AMI 
Sl'0\soK:  Navai 


l.jsi-rs  i unslrm  H  il  with  unsl.ihU’  nson.ilurs  ol  very 
l.iryc  .tpcrturi'.  unel  thus  huge  i  nsnil  numbers  lot  the 
oriler  ol  1 00. 000 )  .ire  ot  i  onsiilcr.ihle  eiurenl  interest 
ber.uise  their  l.ivyv  .utivv  volumes  shotilel  permit  the 
yener.ilion  ol  intense  he.ims.  However  the  huyc 
f-iesnel  numl'ers  m.ike  the  e  ule  cil.ition  ol  their  nioil.il 
pn>|rerlii  s  lot. illy  unle.isible  by  -.  oneention.il  mclhoils 
such  .is  l.isi  hourier  Ir.inslorm  leihniijues.  The  pur¬ 
pose'  of  this  project  is  to  se.irch  tor  other  (oinpul.i- 


l\l  s|  \l<e  II  I  \|tt'K  \le  'K'e 

tion. el  .ippri'.ie  lies,  lo  elute  the  picjeet  li.is  established 
lh.it  the  l-risne  I  .epprovim.il  ie>n ,  eehieh  'em's  ,|s  the 
h.isw  tor  nie'si  <  omput.it  ioruil  methods  (even  those, 
sue h  .is  (tie  llore'wit/  .isvmptotii  method,  which  li.is 
been  evtensiveK  used  |e>r  rese'ti.itors  with  l.irye  l  iesne  l 
neimbersi  is  seriouslv  in  error  when  the  ITesncl 
nunil'er  is  .is  l.ueie  .is  10  .  Other  .eppro.ee  lies  seech  .is 
Southwell's  virtii.il  sourer  method,  .ire  ceirre  ntiv  be  illy 
in  vv.liy.ite.cl. 


Oxidation  of  Ion-Implanted  Titanium  Alloys 

Rim  \KUIIK:  A^M  WI  PkOIi  *^OK  1;K  \\C  is  n.  Cokkiji 
SPONSOR:  \  AYAI  KlM  \I<C  It  I.  MU  >KA  I OIA 


I  hi'-  work  is  part  ot  .1  larger,  continuing  study  ot  the* 
effects  of  ion  implanl.it ion  on  tile  oxidation  ot  li  and 
its  allow  1  lie  goal  ot  this  partic  ul.ir  projec  t  was  lo  in 
vestigale  file  effects  ol  implantation  with  energetic  Pt 
or  B<i  ions  on  the  oxidation  o!  the  Allov  I  i81  I . 

Samples  ot  I18II  allov  * b\*  weiglil.  '  Ii  8  ■ 

Al  I'.  Y  and  l'<  mo  •  weu  subjc »  ted  lc»  .1  \  anel  \  of 
implantation  and  oxiduho  treatments  m  an  eiloit  to 
separate  (lie  effects  ot  ion  species  and  dose  surface 
ptepurution  oxidation  lempeiat me.  and  oxidation 


time.  Rutherford  bac  ksc  uttering  1 RBS1  unulvsjs  was  used 
It*  si ud v  the  near-surluc e  composition  ot  the  I  i£M  1 
wimples  at  tei  thev  had  received  their  individual  implunlu* 
tion  and  oxidation  treatments.  I  he  e nerg\  spectra  ol  the 
Imc  ksc  uttered  ’lie  ions  were  anulv/ed  to  determine  the 
depth  profiles  o!  the  implanted  ions  and  the  allov  consti¬ 
tuents  and  to  measure  the  thickness  ol  the  stoic  hionu  trie 
composition  ol  the  oxide  layers  formed 

In  .ill  of  lh-  I  t$!  1  samples  Ktudu  d  a  surface  oxide- 
la\ei  formed  with  the  »u  hiomet  1  \  I  1O  In  mum 


r in  mi  s 


samples,  a  considerable  amount  <>l  dissolved  oxygen  samples  were  obseri id  to  be  \ei\  sensitne  to  thermal 

was  observed  to  be  incorporated  beneath  this  surface  cycling  ot  the  samples,  with  a  greater  el  lei  t  at  Imthet 

layer.  The  concentration  ot  the  dissolved  ou'iten  temperatures,  Finally  oxidation  >>t  t In  I  iflll  alloc 

varied  with  depth,  but  phase  diagrams  ot  the  Ti-0  usually  resulted  in  reieition  ot  the  Mo  alloc  con-ti- 

system  suggest  that  the  oxygen  may  be  incorporated  tuent  from  the  I  iO  surlace  lacer  although  the  Al 

into  suboxides  such  as  TiO,  possible  in  nonunitorm  lonstituent  remained  well  iru  orpotated  m  the  oxide 

structures  like  dendrites  extending  into  the  metal  layer  at  most  temperatures. 

In  general,  both  implanted  and  unimplanted  samples  Planned  future  work  on  this  subicct  im  ludes  a  nm- 

TiSll  were  tound  to  oxidize  much  more  slowly  than  tinning  analysis  ot  the  data  alreadc  obtained  using 

pure  Ti  at  the  corresponding  temperatures,  although  computer  codes  now  being  implemented  at  I’SNA 

implantation  with  either  Pt  or  Ba  ions  seemed  to  and  new  experimental  work  to  further  elucidate  the  el- 

hasten  the  oxidation  process.  Further,  the  oxidation  led  ot  ion  implantation  on  the  oxidation  behavior  ot 

rates  tor  either  implanted  or  unimplanted  alloy  Ti81l  and  other  important  1 1  allocs. 

Experimental  and  Theoretical  Study  of  Underwater 
Tone  Generation  by  Flow  Over  a  Slot:  Phase  II 

Rl  SI.AKl  llt.K:  PlCOt  t  ssc )K  Sami  ti  A.  Emt  K 

SPONSOR:  NAYAI  Si  A  S'.  S  [IMS  COMMAND  C'.t  NI  KAI  Hi  PKOMt  C  MANIC  S  Rl  si  ARC  II  C'ON  I  KAl  I.  AOMINISTI-KHP  IV 
David  W.  Tam  or  Nayai  Si  nr  Kim  arc  it  anp  Di  yi  ioiauni  Ci.ntir.  Annapoi  is  Laboratory 

The  objective  ot  the  project  is  to  perform  an  ex-  confirm  that  there  are  patterns  ot  sheartone  cavity 

perimental  and  theoretical  investigation  ot  underwater  tone  coupling  similar  to  that  previously  observed  tor 

tone  generation  by  How  over  a  slot,  with  application  air  resonant  cavities.  In  further  tests  an  underwater 

to  the  control  or  elimination  ot  slot  tone  effects  in  the  accelerometer  will  he  used  to  identity  the  structural 

design  ot  ships.  The  prevention  ot  vibration  and  vibration  modes  responsible  lor  breathing  mode  cavity 

acoustic  radiation  generated  by  flow  over  slots  or  resonance.  The  theory  is  being  modified  to  allow  tor 

cavities  in  hulls  is  a  recurrent  problem  in  ship  perfor-  dual  feedback  paths,  as  well  as  tor  the  complications 

manic.  Making  use  of  the  Naval  Academy's  High  clue  to  turbulence.  In  order  to  permit  accurate  shcar- 

Speed  Tiuv  Tank  Facility,  current  studies  are  being  tone  amplitude  prediction,  an  empirical  nonlinear 

directed  toward  understanding  the  coupling  between  shear  layer  gain  curve,  similar  to  that  derived  from  air 

sheartone  oscillation  and  structural  vibration  modes.  cavity  data,  is  being  developed  from  underwater  pro- 

Measurements  are  being  made  with  a  towed  model  ap-  tile  data.  A  proposal  to  extend  the  present  contrail 

paratus  containing  a  tree  Hooding  cavity  with  one  or  (Phase  III)  until  September  1°84  has  been  submitted, 

more  breathing  mode  resonanc  e's.  Preliminary  tests 

Dynamical  Planetary  Magnetospheric  Field  Modeling 

KlM  AIUHI  K:  Assoc  1AM  I’KOllssOK  IKI  \l  M.  I:\UI 
SPONSOR;  NAVAI  Ac  APINh  Rl  s|  \KtlfCoi  Nell 

A  M'lt-c consistent  magnetospherii  field  model  ot  flu*  terms  to  1  Of h  order  ot  spheric  al  harmonic  turn  t ions 

“semi-inflated”  stale  ot  the  lovi.in  magnetosphere  as  analagoiis  to  die  l  ngle-Benrd  tullv-inllnted  lovian 

experienced  by  flu*  Voyager  tlybvs  was  completed,  l  x-  magnetospheric  lield  during  the  earlier  Pioneer  10 

pansion  parameters  have  been  lit  tor  the  interior  field  llvbvs.  C. rapines  work  and  text  remain  to  be  corn- 

due*  to  tlie  magnetopause  currents.  1  hcv  consist  ot  pleted  prior  to  publication  ot  the  results 


✓  ^ 
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Low  Temperature  Electrical  Studies  of  Materials 

RIMAKCMIKs;  AsSOUAII-  PKOH-^OK  JOHN  |.  FON  I  AN!  1 1  A  A\P  Assls  I  AM  PkOH  ssOK  MaU\  C.  VV1MI-KM.II  I 
SlVNsOKrDlI'AKINlIM  c  )l  1>1 1  NSl -UNIYhKS!  H  Rl.M-.AKCH  INM  Kl'MI  \  !  A  I  U  )\  I’KcX.KAM 


The  instrumentiitinn  is  a  dilution  rvtrigciMlor  and  ultru 
sensitive  impedance  bridge.  Tile  initial  purpose  is  to 
perform  very  low  temperature  eleilrii.il  measurements 
on  ion  (.undue  ting  polymers  and  other  solid  elec¬ 
trolytes.  The  goal  is  to  search  tor  and  c  h«u.n  ten/e 
disorder  induced,  low-f  requeue  \  excitations  m  addi¬ 
tion  to  other  types  of  tunneling,  systems  I  he  existence 
ot  such  phenomena  has  alrcadv  been  shown  in  a  wide 
variety  ot  materials  via  the  authors  pre  vious  studies 
down  to  liquid  helium  temperature.  For  example,  this 
includes  polymer  elec  tr«»lytes  such  as  lithium  conduc 
ting  poIyU  thylenc  oxide'  .md  polv<  vinvlideru- 
Huoride).  cither  solid  electrolvtes  such  as  lead  lluoride. 
amorphous  semic onductors.  and  fused  silica.  In  .ill 
cases,  it  was  not  possible  to  tullv  studv  the 
phenomena  because  ol  temperature  limitations  Next 


future  work  is  being  planned  on  studies  of  NAFION  and 
ion  implantation  in  polymers.  Very  low  temperature 
phenomena  are  expected  in  both  cases.  For  NAFION. 
proton  tunneling  will  almost  certainly  be  important  and 
for  implantation,  it  is  anticipated  that  both  damage  and 
motion  ot  implanted  light  ions  may  give  rise  to  low 
temperature  phenomena.  Consequently,  it  is  proposed  to 
do  very  low  temperature  studies  on  these*  and  other 
systems  lor  the  purpose  of  materials  characterization  and 
du  studv  of  quantum  phenomena.  Finally,  the  ultra  sen¬ 
sitive  bridge  <10  "  rad.)  is  necessary  because  most  of  the 
svstems  have  very  low  loss.  Our  present  apparatus, 
which  is  comparable  to  usual  bridge  sensitivities  U0'' 
rad  i  is  capable  of  revealing  (he  losses,  but  a  higher  sen¬ 
sitive  v  is  necessary  for  a  proper  characterization  ot  the 
phenomena. 


Activation  Volumes  and  Electrical  Relaxation 
in  Ion  Conducting  Polymers 

Rl  MAM  III  KM  Asm  H  I  All  I’M  >1 1  xxOK  |OU\  I-  FuMAMI  !  A  A\P  Ass|s|  AM  I’KOH-smW  \1.-\KY  C.  VVlNU-RM.il  I 

SfONMYK:  Oll-K  KOI  NaVAI  RIMAMII 


TIh-  primary  ohjci  live  ol  tin-  work  proposal  is  to 
mr.iM.irc  the  elicit  ol  pressure  on  the  conductivity  ot 
ion  conduiting  polymers.  These  measurements  will 
allow  the  di-tennin.il ion  ol  the  ailivation  volume  ol 
the  ion  motion.  In  1*1:0.  the  ailivation  volume  is 
relatively  insensitive  to  tin-  nature  ot  the  dopant 
material,  although  some  ion  si/e  effects  have  been 
noted.  In  addition,  the  thermal  expansion  coefficient 
ol  the  activation  volume  appears  to  he  negative.  A 
variety  ot  dopant  ions  in  I ’HO  and  other  polymers  will 
he  studied  in  order  to  cheek  this  elici  t 

Secondly,  electrical  relaxation  measurements  will 
he  pcrlormcd  both  at  /cro  pressure  and  at  elevated 
pressures.  Hleitriial  relaxation  spei  trosiopv  at  zero 
pressure  is  yielding  a  great  ileal  ol  information  about 
the  I’liO  samples.  First .  some  very  low  temperature 
relaxations  have  been  tounil  whii  It  appear  to  depend 
upon  the  solvent  used  in  the  preparation  ol  the 
polvmer.  Next,  il  is  observed  llial  there  max  be  an  el 
lecl  ot  the  sail  on  the  strength  ol  the  relaxation. 


f  inally,  il  is  lound  the  the  ,i  re/axafion,  which  is 
assoc iateil  with  the  glass  transition,  depends  strongly 
upon  the  addition  ot  salts  to  the  polymer.  Il  is  pro¬ 
posed  to  perlorm  systematii  studies  ot  these  relaxa¬ 
tions  using  various  salts  in  I ’HO. 

In  addition,  the  elicit  ol  pressure  on  some  ot  tin- 
relaxations  will  he  determined  and  the  activation 
volumes  calculated  tor  comparison  with  the  ailivation 
volumes  determined  I  mm  the  etteit  ot  pressure  on  the 
conductivity.  In  addition  to  I’l.O  work  will  begin  on 
ion  conducting  I’VF.-.  PAN.  anil  possible  the  irown 
ethers.  In  addition,  a  search  lor  last  ion  mnduition 
will  In-  made  in  lopolymers  ot  PVh  P\T.  PVC  and 
polvt  vinvl  .11  elate  I . 

C  on«  urrvnllv.  work  will  begin  on  a  molecular 
met  harm  s  appro.n  h  to  polvmcts.  Spciiliiallv  an  at¬ 
tempt  will  be  made  to  adapt  a  lotnpuler  progiam 
whn  h  has  been  used  to  model  ronu  iri  stals  to  the 
problem  ol  ions  m  P\  I  and  IT.O 


I’ll  'i  S  U  s 


Thermoluminescence  in  Calcium  Fluoride  Dosimeters 

Kim  akc  hi  ks:  Assouan  I’koiissok  Ioiin  !.  Eonianhi  a  anp  Assisiam  I’koiissok  Maki  C  Winiiksc.ii; 

Sl'PNNOK:  N'AVAI  Si  Kl  AC  I  VVl  Al’ONs  C  l-NII  N.  Will  11  OAK 

The  dim  of  the  project  is  to  elucidate  the  physical  pro-  dielecliic  relaxation,  optical  absorption  and  high 

cesses  involved  in  the  thermoluminescent  ITI.)  temperature  quenching  treatments  Progress  has  been 

dosimeters  currently  used  in  the  Navv  radiation  made  in  identifying  additional  impurities  which  are 

monitoring  program.  This  involves  identifying  the  unspecified  by  the  supplier  but  which  may  turn  out  to 

defect  centers  required  lor  the  TI.  observed  in  both  the  be  essential,  and  in  identifying  the  trapping  and 

currently  utilized  dosimeter  materials,  that  is.  recombination  centers  in  some  ot  the  materials  undei 

CaFgMn  and  in  related  materials  such  as  C  al  doped  investigation . 

with  rare  earths.  Experimental  techniques  used  include 

Merchant  Vessel  Source  Levels 

RlM  AKt  I l!  K:  VlMMNC.  RlMAKCll  I’KOI  I  SSOK  Rc  'Ml  K  I  I  IlNNI  I  II 
Sl’ONSOK:  N.-WAI  Si  A  S'!  s  I  I  NIs  Cc  IMMAM  > 

The  acoustic  emanations  of  transiting  merchant  vessels  source  levels  ot  numerous  ships.  A  sonar  laboratory 

tend  to  degrade  antisubmarine  warfare  capabilities  by  (including  a  digital  signal  processing  facility,  plus  two 

masking  the  presence  ot  a  target,  or  by  mimicking  .1  research  vessels  1  is  being  developed, 

target.  Thus,  the  amount  ot  radiated  acoustic  noise  To  date,  the  feasibility  ot  the  mcthology  has  been 

and  the  signature  ot  this  noise  is  ol  current  Navy  in-  proven  with  the  obtaining  ot  the  liiM  linal  result  a 

tercst.  calibrated  narrow-band  source  level  ol  a  represen- 

The  I’hcsics  Department  is  engaged  in  a  measure-  tative  merchant  vessel, 

ment  program  tor  the  gathering  ol  the  narrow-band 

Scattering  of  Crossed  Ultrasonic  Beams  by  Turbulence 

Rim  AKt  1 11 1<:  Assmam  I’koiissok  Mikkai  S.  Kokman 
Sl'ONSOK:  N'  AVAI  RlM-AKC  II  I.AHOKA  I  c  HW 

Naval  Research  Laboratory  (NRI.i  is  funding  an  in-  been  built  and  tested  I  hey  will  drive  the  transducers 

vestignlion  ot  the  nonlinear  interaction  and  scattering  emitting  very  clean  and  stable  pulses  ot  acoustic 

c't  crossed  ultrasonic  beams  by  turbulent  I  low  in  energy  vital  to  the  success  ol  the  project.  I  he  plumbing 

water.  Successful  scattering  measurements  have  been  system  consisting  ot  ,1  20  fl.P.  jet  pump  and  plumbing 

made  using  continuous  wave  techniques  t c *  describe  supplies  is  ready  tor  assembly.  A  model  version  ol  the 

the  turbulent  How  fie  ld.  Now  pulsed  sound  waves  will  experiment  has  been  built  and  is  located  in  Michclson 

be  used  and  digit, il  signal  averaging  techniques  will  be  lab  A-8  tor  student  evaluation.  Measurement'  that  are 

used  to  extrac  I  information  about  the  I  low  I  iclcl .  C  ur-  ol  publication  quality  should  be  made  hv  mid  tune . 

renlly  a  portable  8-11  long  x  2  It  wide  aluminum  struc-  1  his  project  has  been  moved  Irom  NR1  Wash- 

lure  has  been  designed  and  built  lor  supporting  ington  to  the  Naval  Acndemv  I  lydrolah  lacilite  lot 

transducers.  Precision  radii'  frequence  amplifiers  have  convenience  and  tor  practicable  . 
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Ultrasonic  Particle  Detection  in  Fluid  Systems 


R|s|  Akc  NIK:  A^K  IAII  IT 
Sro\scU<:  PWlMV  T  Vi  1  c  >l<  \.U  \!  Still*  KlMAKU 

This  is  an  on-going  protect  that  is  intended  to  in¬ 
vestigate  the  use  ot  ultrasonics  lor  tin-  detection  ol 
particles  <10-100  micron’  in  lluid  svstems.  The  fluid 
systems  t considered  are  hvdraulic  oil  lubricating  oil. 
and  water.  Ihe  objectives  are  to  give  early  warning  ol 
wear  or  imminent  breakdown  in  hvdraulic  or 
lubricating  svstems.  as  well  as  pollution  abatement. 

The  method  ot  investigation  involves  an  on-line 


>I|sm>U  Oavip  A  N'OlvPI  INc  . 

\\P  I')!  VI  lOl’MI  M  Cl  Ml  K.  AWAI'O!  is  I.  A  Mi  >KA  !  c  >KA 

transducer  emitting  ultrasonic.  high  frequency  pulses. 

I  he  results  ot  the  experiments  are  positive  at  pres¬ 
ent:  however,  the-  data  as  collected  so  tar  have  not 
been  shown  to  lead  to  si/e  and  distribution  ot  si/e 
quantitatively.  It  is  anticipated  through  the  proper  ex¬ 
perimental  design  that  this  information  and  more  can 
be  obtained. 


Laser  Damage  Effects 

RlMAKlHIK:  ['KOII  sm>K  CliAKl  I  S  \v.  Rh  li'K 
Sro\M>K:  NaYAI  R|''IAK(.II  I  AHONA I  OKI 


T  he  ri'MMic  lii  r  im  orpnr.iti'il  .1  kcytil  bibliography  on 
the  general  lopii  ol  laser  eHeiS  into  a  computer  data 
base  in  sin  h  a  fashion  as  to  br  able  to  access  it  via 


logworcls.  titles,  authors,  eli .  He  served  .is  a  consul 
tant  on  special  projects  in  the  lield  to  the  project 
manager. 


Stressed-Induced  Magnetization 

Rl  Sl  AKUII  K:  PkOII  SSOK  Caki  S.  Sciimipik 

St'c  )\s(  >U:  APMIKAI  n  ONI >1  KV\ A  I  I  K  IVl  Al'ONs  EM  AUt  IslIMI  \t  (Al'lYlb.  1’OKt  l  A\P,  POKsl  1 .  E\l.|  AM  ) 

i  he  Academic  Year  1°82-1°83  was  spent  at  A  HI  VI:  as  magnetoelastic  modelling  and  studying  application  ol 

Visit ing;  Research  bellow  pursuing  research  on  the  non-unia\ial  stress  ellect  theory  to  rare  earths. 


Study  of  Defects  in  III-V  Semiconductors 


Kisi  akuii  k:  Pkousnok  Romiui  N.  Shi-ihi 
SrONsOK:  N  AYAl 


Studies  ot  native  and  radiation-induced  detects  in  III -V 
semiconductors  with  K  Magno  were*  continued  at  the1 
Naval  Research  I.ai»oratory.  Measurements  on  tile 
conduction  properties  ot  \1Bh  (iaAs  and  MBL 


Rl-sl-AKc  il  I.AMOKA  I  OKI 

CniAs  -GaAlAs  modulation  doped  and  hetero- 
junction  devices  were  begun. 

I  here  was  also  a  continuation  ol  work  on  radiation- 
induced  upsets  ot  loscphson  function  devices. 


Nonlinear  Optics 

Rl  s|  \l<(  III  K:  AsscH  IAII  PNC  >1 1  ss*  >|<  I  AWKI  \c  I  I  .  T  WKi  Us;  \  \ 
Si «  i\sOK;  \W  Ai  Ri  M  \Kc  1 1  I  \MPUAIOKl 


Work  continued  .it  Na\'al  Research  l.aboratorv  L\I\I.'  on 
the  development  ot  a  tunable-  vacuum  ultraviolot  'WY) 
light  source  tor  spec  trosc  opic  studies.  I  he  sources  were 
driven  by  radiation  from  rare -gas  halide  lasers.  Ibis 
pump  radiation  was  harmonic.ilK  converted  to  the  \l  \ 
bv  nonlinear  interactions  in  a  noble  gas.  During  the  tall 
the  researcher  achieved  the  lirsl  conversion  ot  <i  Nek 
laser  to  the  third  harmonic .  This  result  was  reported  at 
the  l  ake  Labor  Lopit  al  Meeting  on  I  ximer  Lasers.  An 


cximei -pumped  dye  laser  was  constructed  tor  use  on  fre¬ 
quence  mixing  expe-riments  to  de  ve  lop  a  broadlv  tunable 
Yl'Y  source  Several  other  pieces  ot  apparatus  including 
a  phase  male  hing  c  hamber  .in  absorption  ce  ll  and  an 
ionization  detector  were  fabricated.  The  new  equipment 
i'-  used  to  siudv  the  role  the  xeon  dimer  in  limit in>*  the 
conversion  efficiencies  ol  non-linear  processes  in  the 
Yl*Y.  This  researc  h  etlort  is  ex  pec  ted  to  c  ontinue  lor 
seve  ral  vears 
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The  Determination  of  Individual  Colors  and  Magnitudes 

of  Eclipsing  Binary  Systems 

Ri-shakc  nik:  Midshipman  l  CJIohiri  M.  Camrhiii 
Advisi  k:  Trohsnor  Gkaham  D.  C.r  rst  hi 
SPONSOR:  TRIDINT  SiHOI  AK  I’KiX.KAM 

Binary  Star  systems  (two  stars  gravitationally  bound  U.  S.  Naval  Academy  sixtccn-inch  telescope,  outlined 

to  each  other)  have  long  held  a  position  ot  importance  with  a  photoelectric  photometer  and  tiller  system.  The 

to  astronomers,  since  their  pronounced  interactions  preliminary  dala  so  obtained  was  then  reduced  to  cur- 

reveal  much  about  the  component  stars'  nature  and  reel  tor  interstellar  absorption,  instrumental  idiosyn- 

functioning.  This  study  determined  the  color  and  trades.  etc.  so  as  to  conform  to  a  standard  system  ol 

magnitude  ol  individual  stars  ot  such  systems,  which  colors.  Analysis  was  then  made  to  correlate  the  type 

will  in  turn  give  information  concerning  the  stars'  sur-  ot  binary  system  observed  with  its  position  on  the 

face  temperature,  luminosity,  and  position  on  its  evolutionary  track, 

evolutionary  path.  Observations  were  made  with  the 

Propeller  Cavitation  Noise  Study 

Rum  arc  hi  K:  Midshipman  l  C  Danii  i  N.  Dixon 
ADVISIK:  VlSIMNC.  Kl  SI  ARC  1 1  Pkoiissor  Rohiri  I„  Il-NNI  III 
Sponsor:  Tridi  nt  Sihoiak  Pkcx.ram 

To  gain  an  understanding  ot  ambient  noise  in  the  pelier  dominated.  Digital  signal  processing  techniques 

oceans  today,  the  charac  teristics  ot  merchant  vessel  along  with  the  coherence  lunc  (ion  were  applied  lo  the 

acoustic  spectra  must  be  determined.  The  major  gathered  data  lo  eliminate  problems  such  as  propaga- 

sourcc  ot  acoustic  intensity  emanating  from  a  mer-  tion  delay  and  shallow  water  cTlects,  The  coherence 

chant  vessel  is  the  propeller  noise.  Data  was  gathered  Junction  displayed  unexpected  results  concerning  the 

from  a  stationary  cavitating  vessel  to  determine  dominant  source  ol  merchant  vessel  source  levels, 

exactly  how  much  ot  the  tar-field  spectra  was  pro- 


Optical  Excitation  of  Trapping  States 
in  Fe  Doped  INP 

Rl-sl.AKt.HI-K:  Mil  SHIPMAN  1  (  U  >H\  B  CIl|ss\|-K 
APVisl-K:  PKOH-SSOK  RolU  K  I  N.  SliHIA 
Sro\sOK:  TKIPI-M  S(  HOI  AN  I’KcX.KAM 

The  knowledge  that  delect  states  atled  the  performance  citation.  Ihese  particular  samples  .ire  King  studied  bv 

anil  speed  o!  seniit  (inductors  is  well  known.  Deled  and  \«iv«il  Research  Laboratory  <\RI  1  in  count'd  ion  with 

trapping  states  are  categorized  according  to  their  sex  lasing  that  results  Mom  Fe  transitions.  Models  loi  Both 

(hole  or  electron  trap),  energy  in  the  gap.  and  capture  the  p  f  n  junction  and  Fe  transition  were  set  up  to  help 

cross-sections.  The*  Deep  l  evel  Transient  Spectroscope  explain  experimental  results  obtained  A  i  ouplrd  dale 

(DI  FS)  technique  that  is  useful  lor  electric al  pulsing  that  could  be  related  to  le  4  n  to  Fe  4  2  bole  mn-ion 

becomes  increasingly  prolitable  using  optical  pulsing.  The  was  found  to  have  an  energ\  ol  2-l<  \  on  the  n  side  ot 

optical  pulsing  was  at i omplished  using,  a  simple,  but  dli-  die  n.clal-p  *  rc*cl living  mm  Mon  'a  result  pioposed  in  t hi 

cient.  inlrared  light  emitting  iliode  (I  FIX  The  I  TD  had  i  apac  itance-junc  lion  modi -b.  Another  eneigv  ulated  lo 

the  fortunate  property  that  with  the  decreasing  the  Fe  4  2  to  Fe  *  n  electron  emission  was  lound  in  agiei  - 

temperature,  the  .iverage  energ.v  output  ol  the  I  I  D  mi  ni  with  the  model  e  .8071V1.  I  lap  dates  related  to 

stayed  about  equal  to  the  bandgap  tor  the  111 -Y  semicon  deled*'  inherent  in  the  growth  ol  Ini'  wen-  also  lound. 

due  tor  Ini’.  Because  ol  these  fortuitous  findings,  tire  Manv  ol  the  states  seen  bv  authors  ten-nth  tould  K  i\ 

rescarc  lier  t oncenl rated  on  Fc ’-doped  Ini’  using  I.F.D  ex-  plained  b\  the  energy  ilala  in  these  expel  iment' 
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A  Course  in  Modern  Physics  Presented  on  the  Terak 

Microcomputer 


Kim  arc  i  H  R:  Pkoii  nsoks  Bn  i  n-  I.  Graham  and  Graham  I).  Giim  hi 

SPONSOR:  iNSIRI'l  1IONAI  Pi  VI I  Ol’MI  N I  I’ROC.RAM 


An  entire  course  in  Modern  Physics  is  being 
developed  so  th<il  il  on  pretty  much  stand  alone  on 
the  Terak  Microcomputer.  The  course  is  divided  into 
six  segments,  and  the  instructional  media  being 
prepared  include: 

a.  Forty  to  titty  halt-hour  classroom  type  video 
tapes  covering  the  concepts  studied  in  Modern 
Physics.  The  Terak  screen  can  be  used  to 
show  the  tapes,  and  the  computer  will  control 
the  tapes  as  they  are  being  used. 

b.  Twelve  computer-generated  and  managed 
problem  sets  (two  tor  each  segment). 


c.  Ten  computer  generated  graphics  presentations 
ot  some  ot  the  concepts  ol  modern  physics 
which  can  be  enhanced  by  computer  graphics 
and  student  interactions. 

cl.  A  traditional  text  in  Modern  Physics  will  also 
be  used  in  the  course. 

Once  the  course  is  tully  developed,  it  is  planned 
that  one  instructor  can  manage  four  to  six  sections  ol 
SP30I,  Modern  Physics,  including  personal  extra  in¬ 
struction  il  it  is  required. 


& .  ■  V  *1  * 
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Independent  Research 


Soliton  Dynamics  By  A  Convergent  Iteration  Scheme 


Rl  s|  ,\ K t  Ml  K:  Assls  I  \\  |  |'|<i  i|  I  ssc  .j;  Ac 


A  1 1  +  1  )-dimonsional  model  with  two  different  sine 
gordon  Helds  coupled  In  .1  perturbing  term  was  con 
sidered.  Besides  the  usual  sine-Gordon  solitons.  which 
also  occur  in  the  absence  ot  coupling,  the  existence  ot 
a  ‘diagonal  solution  using  the  implicit  function 
theorem  tor  Banach  spaces  alter  projecting  out  the 
translation  mode  (I  yapunov-Sc hmidt  method)  was 


established  I  he-  implu  it  I  urn  !  ion  t  in  on  ii  ads  * , .  ,01 
iteration  scheme  lot  the  loitstiui  lion  o|  'ins  solution 
hoi  a  typical  inter, u  lion  the  lowest  oidci  pel  tin  b.ition 
and  energy  shit t  was  analvt  u  .ills  aliula’vd  I  lu 
tec  hnicjUes  developed  he  n  .lie  made  ot  a  bio, id  1  lass 
ot  soliton  problems  hevond  the  model  eonsidcied 


Quantum  Fields  in  a  'Lorentz  Basis' 

Rl  s|  arc  111  It:  AssislAM  I’ROIIssOK  Ac  HIM  \V  Wl  IPI  MANN 


A  basis  in  the  representation  space  ot  the  irreducible- 
unitary  representations  ot  the  homogeneous  l.orent/ 
group  (  "l.orent/  basis  ’!  and  its  relations  to  the  com¬ 
monly  used  representation  ot  the  inhomogeneous 
l.orent/  group  are  explained.  Quantum  fields  ot  any 
spin  are  expanded  in  terms  ot  the  (spinor)  coutlicicnts 


relating  the-se  two  bases  their  transformation  proper¬ 
ties  under  l.orent/  translormutions.  T.  C  and  I’  are 
given.  The  correct  spin-statics  relations  aie  tound 
trom  tanti-i  commutators  ot  the  tic-id  components 
The  relation  between  co-  and  contravariant  tielel  com¬ 
ponents  yields  a  Dirac  equation  lor  any  spin. 


'■  - 
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Research  Course  Projects 


Computer  Voice  Analysis 

Ki-makc  hi-.K:  Midshipman  l  CMkiiah  If.  Boh  hi 
AlHM  K:  I’KOI  I  ssOK  SaMI  'I  !  A.  Hi  PI  K 


The  purpose  ol  the-  proicct  vv.is  to  clvvclop  .1  computer 
system  tor  analysis  ol  tin-  human  voice.  The  spocific. 
objc-c lives  were  to  find  and  study  ch.ir.tcterislics  that 
allow  both  word  recognition  ,ind  speaker  iclentif  ic  .1- 
tion.  It  was  planned  to  use  the  Acoustics  Laboratory 
l'DI’8  1  lompuler  and  an  SC  -0 1  speech  synthesizer,  as 
well  as  the  Naval  Academy  Time  Sharing  facility. 


Ifiyital  analysis  was  performed  on  the  eleven  bask 
vowel  sounds  to  tind  a  means  ot  achieving  eontinuoir 
phoneme  recognition.  Both  time  and  frequency 
representation  were  explored.  A  successful  realtime 
technique  was  developed,  based  on  a  logarithmic 
display  ol  each  phoneme  in  Irequcncv  space. 


A  Multi-Channel  Astronomical  Photometer 

Ki si AKuii-ic:  Midshipman  i  C  Kmi  If  Lack 

AintslK:  I’KOIISSOK  C.KAIIAM  If.  (it  I  si  HI 


It  is  advantageous  to  be  able  to  do  photometric 
studies  ol  a  star  in  several  spectral  bands 
simultaneously  rather  than  sequentially  so  as  to 
eliminate  anv  changes  in  the  atmosphere  and  other 
seeing  conditions  from  affecting  the  results.  To  ac¬ 
complish  this,  a  detector  has  been  designed  to  tit  into 
the  local  plane  ol  the  l’.  S.  Naval  Academe  Meinel 
astronomical  spectrograph  to  provide  three-channel 


operation.  By  choice  ol  the  spectral  region  to  be 
observed,  the  detector  can  then  provide  standard  l’-B- 
V.  B-V-R.  or  V-R-l  magnitude  measurements.  The 
detectors  are  Si  photodiodes,  coupled  to  aluminized, 
parabolic  light  pipes.  A  prototype  instrument  has  been 
constructed  and  some  preliminary  measurements  have 
been  made,  suggesting  a  lew  modifications  that  should 
be  made  before  proceeding  further. 


Design  of  an  On-Board  Computer  System  for  the 

Tris  Experiment 

RlsIAKUUk;  \llpsHH’MA\  I  C  A  \KO\  I ..  C'.KAV  III 
APVWK:  AssNAM  PUO}|^-M<  Flv.Wl  D.  C'OKKIIl 


Ibis  project  was  performed  in  support  ol  the  l  .  S. 
Naval  Academy  National  Research  l  aboratory  spate- 
shuttle  experiment  TRIS  1  I  rapped  Ions  in  Sp.it  el.  Its 
objective  \v<is  |o  explore  design  possibilities  tor  an  on 
board  mic  roprot  essor  controller  lor  the  experiment. 

I  he-  IRIS  pavleMcl  will  lontain  .1  me*ter -driven, 
rotating.  tive-sided  cvhndei  e»n  which  stacks  ol 
plastic  track  detector  will  be-  mounted  in  order  te> 
record  the  mip.it  I  ot  energetic  hcavv  urns.  A 
mu  n*proc esse>r  is  neeeled  tocemtiol  the  rotation  ot 
t  he*  e  vhndei  so  th.it  diltcnnl  slacks  can  he  exposed 
during  different  p»Mtions  ot  the  spaceeratt  s  orbit. 

A  1 1>  hit  single  board  mu  rot  computer 
1  1  I  °°0  101 M1  was  e  he 'sen  tor  tins  design  pro|i-(  t 
because  it  r-  1  emp.ii  1  and  relative-lv  eas\  to  interlace 


and  because'  c  considerable'  e  xpe  rtise  m  its  use  e  xists  at 
the  Naval  Academe.  During  tin  course  ('I  the  project 
several  mac  hine-language  programs  we  re-  writte  n  to 
enable  the  computer  to  sense-  the  eiure-n!  position  ot 
the  cvlinder  and  eonliol  its  rotation  to  tin  de-siie  cl 
position  via  a  parallel  I  0  port  and  relav  drivers.  A 
simple  shall  encoder  and  driver  iiieuit  were  built  and 
te-sted.  I  he  project  was  onl\  .1  p.irlul  smo^  bei.uisf 
altluuig.il  tin  progr.ims  apparentlv  peitonned  as  m 
tended  hardware  interlacing  problems  prevented  the 
mdeu  driver  trom  working  reluiblv 

f  uture  ettolls  on  tills  proiee!  should  include  tile 
development  ot  improved  inleitae  e  c  m  uiliv  a^  well  as 
the  de  v elopment  ol  ,1  hu  h  level  1. i:i>ti ;.i>:e  *  apabrlit v  that 
Would  permit  M'lt-Aaie  de-sum  to  pioievd  more  lapidK 


.*  -  1 
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Structural  Analysis  of  the  Tris  Payload 

Rl-slAKtHIK:  Mil  >M  IIIWl.-W  2  C  C'HAKII-s  VV.  MaKIIM.  IK 
APV|s|-K:  AssMAM  PkOI  I  ssc>K  l:KA\Us  I).  (  c 'KK!  !  ! 


This  project  was  performed  in  support  ot  the-  l  .  S. 
Naval  Academy  National  Research  Laboratory  space- 
shuttle  experiment,  TRIS  t  Trapped  Ions  in  Space).  Its 
objective  was  to  perform  a  computer-assisted  struc¬ 
tural  analysis  of  a  portion  of  the  payload,  using  the 
GIFTS  (Graphics-oriented  Interactive  Finite-element 
Time  Sharing)  system  on  Naval  Academy  Time  Shar¬ 
ing. 

Following  the  discovery  ot  software  errors  in  an 
earlier  effort  using  GIFTS  version  5.0o.  the  Computing 
Center  implemented  GIFTS  version  5.07,  an  improved 
version  of  the*  system.  This  version  was  pronounced 
up-and-running  early  in  the  semester.  Attempting  to 
model  the  TRIS  tannisicr  lid.  a  circular  plate  with  a 


thin  plastic  window  supported  by  a  grid  stmcfuie  soon 
revealed  numerous  flaws  m  the  system.  In  tad.  it  was 
discovered  that  this  IRIS  .malwis  was  the  li'si  test  run 
ot  the  new  system.  By  the  end  ol  the-  semester  the  lid 
had  been  successfully  modelled,  but  the  s\stem  modules 
necessary  for  the-  structural  analysis  were  not  \ el  run 
ning  properly.  A  less  sophisticated  hand  analysis  ot  the 
cannister  lid  was  then  performed,  so  that  construe  lion 
plans  could  proceed. 

The1  Computing  C  enter  is  attempting  to  solve  the- 
problems  associated  with  GIFTS  5.07.  and  as  soon  as 
the  modules  are  running  properly,  the  analysis  will 
continue.  It  is  hoped  that  the  analysis  (.in  be  com¬ 
pleted  by  tlie  end  ol  the  summer. 


Magnitudes  and  Colors  of  Galaxies  at  High  Redshift 

RlMAKt  I II  K:  Mipmiii-man  1  C  I’aii  Siianki  \\n 
AiniSIK:  AssMAM  I’KHI-ISSOK  C.  1:1  M  Al  HI  K  I 


The  >;o.il  ot  this  project  cv.is  to  develop  ,1  computer 
lode  to  prediil  I  lie  m.iKniludi’s  ,iml  colors  th.it  well- 
studied  ne.irhy  n,il, ivies  ol  known  morplioloKic.il  type 
would  exhibit  .il  ini  reusing  reilsliill.  Sin  h  information 
is  neeessury  to  invest iyule  both  y.il.ixy  evolution  and 
variousiosmoloKii.il  models.  The  projeit  consisted  ot 
three  plia-.es: 

First,  a  detailed  bat  kKrounil  study  was  made  ol  the 
measurement  ol  magnitudes  and  i  olors  and  the 
distribution  and  evolution  ot  stars  in  the  spheroiil.il 
and  disk  components  ol  our  own  Kalaxv  The  seiond. 
and  primary,  phase  was  the  development  and  testing 
ol  .1  computer  lode  to  calculate  the  K-i  or  ret  lion  ", 
the  m.iKnitude  dillerente  between  a  redsliitled  and  a 
non  r edshil led  llux  distribution  when  observed 
throilKh  a  fixed  spectral  interval,  l  or  a  yiven  llux 


distribution  the  "K-correction"  is  computed  in  each  ol 
lour  bindpasses  (ultraviolet,  blue,  visible,  reeb  tor  a 
Kalaxv  placed  at  redshitts  increasiiiK  in  inc  retnent-  of 
0.1  from  0.0  to  .VO.  The  final  phase  ol  l hi--  project 
then  involves  the  application  ol  the  program  lo  neat 
In  K.ilaxies.  \ew  hiKh-resolution  lor  ullraviolel  llux 
distrihulions  Irom  die  lnlernation.il  l 'll r.i violet  hx- 
plort-r  satellite  were  obtained  tor  several  K.ilaxies  and 
cliKiti/cd  to  produce  initial  data  tiles,  and  a  lileratme 
search  was  conducted  to  n-iec  I  the  ini'-t  u-elul 
wavelcnKth  sensitivity  tunction  lor  each  hmdp,is- 
[lie  k-correc lions  have  been  computed  suciesslullv  toi 
lest  data  and  the  researcher  plans  to  extend  this  stud\ 
lo  numerous  K.ilaxies  ot  varvitiK  type  ilurin.e  the  sum¬ 
mer  ol  l°8V 


Reconditioning  of  a  400-keV  Van  De  Graaff  Accelerator 

!<l  M  AKc  HI  K:  Mll'sMIl'M  \\  2  l  1  )  Wl! '  W  S  !  I  \  I  \ 

AlAMK:  AviMWf  l’Kc  >1  I  sSc  Mx  IK  \\<  P  (.  c  »KXi  !  ’ 


I  hc  goal  of  (his  pit>|rc  I  was  lo  recondition  a  TOO  keV 
Van  civ  (iraalt  «u c  eleratoi  obtained  through  excess 
property  channels  and  inlencled  for  e  ventual  use  in 
sc’veral  courses  and  in  midshipman  faculty  research 
Prior  to  die  beginning  ot  lliis  project,  most  of  the 
damaged  components  ot  file  accelerator  had  been 
repaired  or  replaced,  and  awaited  lesling.  some  line 
finish  work,  and  assembly.  Fftorfs  in  this  project  con 
cenlrated  on  the  vac  imm  and  high -vo|ta>,,<*  Aslcms  of 
the  de  c  elerator. 


1  Iv  vauilin  system  V\  f  1 U  1 1  ioW-:0,d  *  •!  .1"  oil  dit 
fusion  pump  iogir\  mcthanit.il  pump  and  st  \eial 
valves  and  gauges  w.i*-  ■i‘*scpil'!ul  leak  tested  and 
eventually  mack  'o  opetate  piopeik  pi . u f i n  me  an 
ullimafe  v.u  ti ii m  in  l h«  langt  4  ■  10  I  ot  i 

I  lie  lui-.li  Volfagt  s\s!em  t  AiMsjcJ  ,<i  .i  .'’Ol  \  [  X 
suppk  an  insulating  moving.  bell  whu!*  ‘antes 
charge  !o  I  fie  high  voltage  It -mi  ilia  I  ot  the  acceltialo: 
an  insulated  u'lumn  which  suppoit-v  tht  !t  r nunal  a:ul 
an  t  va<  ualed  audeiaimi:  lube  l in oueh  uiiu  h  flu 


I  8t> 


r  in  s  u  s 


beam  particles  pass.  I  hi-  entire  system  is  enclosed  in  a 
pressure  vessel  containing  Nj  anil  C  0>  nas  at  100  psi 
to  minimize  sparking.  As  part  ol  this  project,  the 
20-kV  supply  was  rebuilt,  the  column  anil  terminal 
were  cleaned  anil  polished  to  reduie  corona  discharge, 
and  the  system  was  assembled.  The  voltage  on  the  ter¬ 
minal  is  determined  by  measuring  the  current  passing 
through  a  calibrated  resistor  string,  and  the  values  ot 


these  resistors  were  measured  usin^  a  -pccial  1 1 > t l 
that  was  designed  and  built  lor  the  purpose  One 
system  was  completed,  terminal  voltages  m  iau- 
575  kY  were  obtained. 

This  project  concluded  with  the  suciesstul  opt 
tion  ot  the  vacuum  and  hi^h-volta^e  s\ stems.  At 
tional  work  is  needed  on  the  ion-beam-torminn 
systems  belore  the  accelerator  is  tully  operationa 
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Publications 


ALBERT,  C.  Elise.  Assistant  Professor,  co-author. 
"Some  Properties  of  the  Centers  of  cD  Galaxies,  " 
Publications  of  the  Astronomical  Society  of  the 
Pacific.  94  (December  1982),  887-8°0. 

Large-scale  images  of  the  cores  of  supergiant  galaxies, 
obtained  with  the  Yerkes  Observatory  1  meter  t  19 
telescope,  have  been  compared  with  those  of 
associated  giant  galaxies  in  terms  of  apparent  central 
surface  brightness  and  the  frequency  of  close  compan¬ 
ions.  These  observations  are  of  interest  tor  constrain¬ 
ing  models  for  the  origin  and  evolution  of  cD  galaxies. 

ALBERT.  C.  Elise,  Assistant  Professor,  co-author, 

"On  the  Distribution  of  Interstellar  Gas  in  the  Galactic 
Halo,"'  The  Astrophusical  Journal,  263  (December  15, 
1982),  690-695. 

New  and  existing  observations  of  21-cm  emission  lines 
toward  10  distant,  high-latitude  OB  stars  are  com¬ 
bined  with  existing  observations  of  interstellar  L  ab¬ 
sorption  lines,  in  order  to  determine  the  ratio,  N2,/N  , 
of  the  two  different  column  densities  of  HI.  This  ratio, 
which  is  related  to  the  fraction  of  the  cool,  neutral  gas 
in  the  halo  that  lies  beyond  each  star,  decreases 
smoothly  to  about  unity  with  increasing  distance  from 
the  galactic  plane.  The  column  density  of  neutral  gas 
beyond  about  1  kiloparsec  can  be  as  much  as  one- 
third  of  the  total  above  the  plane,  but  only  relatively 
small  amounts  of  such  gas  lie  more  than  2  kilparsecs 
from  the  plane.  The  distances  to,  and  the  possible 
birthplaces  of,  these  population  I  stars  in  the  halo  are 
discussed. 

BRILL,  Donald  W.,  Professor,  co-author,  "Acoustic 
Spectroscopy,"  Journal  of  Acoustical  Society  of 
America,  (September  1982).  1067-1069. 

An  acoustic  target  may  be  characterized  by  the  fre¬ 
quency  spectrum  of  its  eigenvibrations  as  to  size, 
shape,  and  composition.  Resonance  effects  corres¬ 
ponding  to  acoustic  excitation  of  the  eigenvibrations. 
which  are  contained  in  the  backscattered  echoes  from 
the  target,  can  be  used  for  target  identification  pur¬ 
poses.  We  here  study  the  dependence  of  the  resonance 
spectra  of  fluid  targets  in  vacuo  (or  in  a  tenuous  am¬ 


bient  fluid)  on  target  shape,  in  order  to  illustrate  this 
approach,  presenting  the  eigent requeue y  spectra  in  the 
form  of  "level  schemes"  as  in  atomic  spectroscopy, 
and  hereby  introducing  the  concept  ot  "acoustic  spec¬ 
troscopy.” 

CORRELL,  Francis  D.,  Assistant  Professor,  co-author, 
"The  4Held,  ap)n  Reaction  at  12  and  17  MeV." 

Nuclear  Pln/sics,  A307  (1083).  205-224. 

The  cross  section  and  analyzing  powers  A,.  A,,,  and 
A,,  for  the  reaction  4He(d,  cvp>n  are  studied  with 
kinematically  complete  measurements  at  incident 
energies  of  12  and  17  MeV.  Spectral  features  due  to 
final-state  interactions  and  quasitree  scattering  are 
measured.  A  three-bodv  model  ot  the  Faddeev  type 
gives  a  satisfactory  tit  to  the  cross-section  and  A, 
data,  but  it  fails  to  tit  adequately  the  tensor  analyzing- 
power  data.  The  tensor  analyzing  powers  in  the 
breakup  process  should  be  sensitive  to  the  input  two- 
body  force,  and  that  sensitivity  seems  to  be  somewhat 
greater  near  the  three-body  1  +  resonance. 

CORRELL,  Francis  D.,  Assistant  Professor,  co-author, 

"Special  Features  of  the  Alpha-Induced  Deuteron 
Breakup,"  IEEE  Transactions  on  Nuclear  Science, 
NS-30U983),  1146-1148. 

The  alpha-induced  deuteron  breakup  reactions  have 
been  of  interest  since  the  nucleon-induced  deuteron 
breakup  problem  was  addressed  with  tractable  and 
predictive  models  based  on  the  Faddeev  formalism  and 
with  appropriate  nucleon-nucleon  forces.  This  paper 
discusses  a  few  special  features  ot  the  alpha-induced 
deuteron  breakup  reactions.  Specifically,  pointed  out 
are  the  importance  of  the  n-p  tensor  force  in  the 
predictions  of  the  three-bodv  model  that  lit  the  tensor 
analyzing  powers  better  and  the  concomitant 
deterioration  of  the  fit  to  the  vector  analyzing  power 
caused  by  the  inclusion  ol  the  tensor  lorce.  It  is  sug¬ 
gested  that  there  exists  evidence  lor  the  'SO  n-p  in¬ 
teraction,  which  isospin  forbidden,  in  berth  the  cross 
section  and  spin  observables  data.  Finally,  certain 
characteristics  of  the  p-o  quasifree-scattering  and  n-n 
final-state-interaction  processes  are  disc  ussed. 


rtn  sics 


CORRELL.  Francis  D..  Assistant  Professor,  co-author. 

Elastic  Scattering  of  Polarized  Tritons  from  A  = 

26-28  Nuclei  at  17  MeV.  Physical  Review.  C2o 
( 1<P82).  3o9-378. 

Differential  cross  sections  and  analyzing  powers  tor 
elastic  scattering  ot  17-MeV  polarized  tritons  from 
:'Mg.  ;  Al.  and  ;,,Si  were  measured  in  the  angular 
range  20  to  loO  .  Significant  target  dependence  of  the 
analyzing  power  was  observed,  and  reaction 
mechanisms  other  than  shape-elastic  scattering  appear 
to  contribute  at  large  scattering  angles.  An  optical- 
model  analysis  of  these  data  was  carried  out  to  deter¬ 
mine  potential  parameters  that  fit  both  observables 
simultaneously.  The  central  potentials  are  reasonably 
well  defined  by  the  data,  but  strong  absorption  limits 
the  ability  to  determine  reliably  the  parameters  of  the 
spin-orbit  potential;  at  the  present  low  triton  energy, 
the  scattering  appears  to  be  sensitive  predominantly  to 
the  spin-orbit  strength  in  the  outer  surface  region  of 
the  nucleus. 

CORRELL,  Francis  D.,  Assistant  Professor,  co-author, 
"The  Interaction  of  Polarized  Tritons  with  52S,” 
Nuclear  Physics.  A388  (1982),  542-562. 

Cross  sections  and  analyzing  powers  have  been 
measured  for  the  elastic  and  inelastic  scattering  of 
tritons  from  '-S.  along  with  the  '-S(t,  «)"p  reaction 
data,  using  the  17  MeV  polarized  triton  beam 
available  at  the  Los  Alamos  National  Laboratory.  An 
optical  model  analysis  of  the  elastic  scattering  data  has 
yielded  a  spin-orbit  potential  with  an  unconventional 
geometry.  The  inelastic  analyzing  powers  have  shown 
a  requirement  for  including  the  deformation  of  the 
spin-orbit  potential  in  the  coupling  potential  form  fac¬ 
tor.  The  (t,  <*)  reaction  data  have  been  analyzed  using 
the  zero-range  DWBA.  Certain  features  of  this  reac¬ 
tion  data  which  could  not  be  described  by  the  DWBA 
are  well  predicted  when  the  analysis  is  extended  to  in¬ 
clude  explicitly  the  inelastic  couplings  and  two-step 
processes  through  a  CCBA  calculation. 

ELDER.  Samuel  A.,  Professor,  co-author, 

"Mechanisms  of  Flow-Excited  Cavity  Tones  at  Low 


Mach  Number.”  /oi mini  of  the  Acou-lical  Society  of 
America.  72  (August  1«82).  532-54A 

Cavity  tone  spectra  have  been  investigated  as  a  func¬ 
tion  of  wind  speed  in  a  low  noise  wind  tunnel,  at 
Mach  numbers  below  0.2.  The  cavity,  a  cylindrical 
closed  pipe  with  a  rectangular  slot  lor  a  mouth  open¬ 
ing,  was  (lush  mounted  in  the  side  ot  a  flat  plate, 

30-in.  downstream  ot  the  leading  edge.  Both  laminar 
and  (tripped)  turbulent  boundary  layer  fluctuations, 
acoustic  background  noise,  sheartone  feedback  cou¬ 
pling,  and  cavity  resonant  feedback  coupling  are 
quantitatively  sorted  out  cm  the  basis  ot  theoretical 
models.  A  theory  of  laminar  pipetones.  complement¬ 
ing  an  earlier  model  ot  turbulent  pipetones.  is  used  as 
a  basis  for  explaining  sheartone  pipetone  interaction. 
An  empirical  correction  curve  is  introduced  to  take  in¬ 
to  account  the  slowing  of  wave  speed  in  thick  shear 
layers. 

ELDER,  Samuel  A.,  Professor,  and  Bruce  IOHNSON. 
Professor  (Naval  Systems  Engineering),  "Towed-Model 
Apparatus  for  Investigating  Underwater  Cavity 
Tones"  Journal  of  the  Acoustical  Society  of  America. 
72  (April  1983),  S56. 

The  problem  of  steady  tones  generated  by  flow  over  a 
rectangular  cavity  in  a  flat  plate  with  a  sharp  leading 
edge  has  been  studied  previously  in  air,  utilizing  a 
low-noise  wind  tunnel.  Three  lone  mechanisms 
already  identified  are  cavity  resonance  feedback,  edge- 
force  feedback,  and  cavity  turbulence  response,  the 
resonance  effect  being  predominant  in  air.  To  isolate 
edge-force  effects,  new  studies  are  being  done  under¬ 
water  where  cavity  resonance  is  less  pronounced.  The 
towed  model  system  was  chosen  over  the  continuous 
water  tunnel,  on  account  of  large  background  noise 
associated  with  the  latter.  Fiberglass  model  is 
fabricated  into  thin  fairwater  structure  designed  for 
good  towing  stability.  Though  possessing  slight  con¬ 
vex  curvature,  the  vertical  fairwater  approximates  a 
flat  plate  with  9  angle  of  attack.  Cavity  instrumenta¬ 
tion  includes  fixed  hydrophone  for  sound  detection 
and  motor-driven  hot  film  probe  tor  velocity  profile 
surveys.  Preliminary  results  are  compared  with 
similarity  predictions  from  air  data. 


FONTANELLA,  John  J..  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor,  "Com¬ 
puter  Modelling  of  Simple  Point  Defects  in  Rare-earth 
Doped  Alkaline  Earth  Fluorides,"'  /otirtm!  of  Physics 

C;  Solid  State  Physics,  15  (1982),  3441-3453. 

The  results  of  a  package  of  FORTRAN  computer  pro¬ 
grams  for  modelling  defects  in  ionic  crystals  and  for 
fitting  experimental  data  are  described.  The  fundamen¬ 
tal  concept  of  the  defect  simulation  is  similar  to 
HADES  except  that  the  minimization  procedure  is  dif¬ 
ferent  since  the  package  is  designed  to  run  on  small 
computers.  As  an  example  of  the  use  of  this  package, 
the  relative  stabilities  of  NN  and  NNN  complexes  for 
various  rare  earths,  lanthanum  and  yttrium  are  con¬ 
sidered,  First,  the  data-filiing  routine  was  used  to 
analyze  relaxation  data  for  NN  and  NNN  complexes 
in  rare-earth-doped  strontium  fluoride.  The  ex¬ 
perimental  results  for  strontium  fluoride  were  then 
used  in  conjunction  with  the  defect-simulation  pro¬ 
gram  to  determine  potentials  for  all  of  the  rare  earths, 
yttrium  and  lanthanum.  Those  rare-earth  potentials 
were  then  used  in  the  simulation  of  calcium  fluoride 
and  show  that  the  NNN  complex  should  not  be  obser¬ 
vable  except  for  possibly  the  smallest  rare  earths.  This 
implies  that  the  B  site  of  Wright  and  co-workers  or 
the  RII  relaxation  requires  another  explanation.  Also, 
the  potentials  were  used  in  the  simulation  of  barium 
fluoride,  showing  that  the  NN  complex  should  be 
observable  only  for  the  largest  rare  earths  or  lan¬ 
thanum.  Next,  the  enthalpy  for  NN— NN  reorientation 
via  the  interstitialcv  mechanism  was  calculated  for 
rare  earths  in  calcium  and  strontium  fluoride.  In 
general,  the  calculated  reorientation  enthalpies  are 
larger  than  the  experimental  values.  However,  the 
variation  of  the  enthalpy  with  the  size  of  the  rare 
earth  is  in  reasonable  agreement  with  experiment. 
Finally,  the  variation  of  the  calculated  enthalpy  with 
pressure  is  found  to  be  in  excellent  agreement  with  ex¬ 
periment. 

FONTANELLA.  John  L.  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor,  "Dielec¬ 
tric  Spectroscopy  in  Rare  Earth  Doped  Lead  Fluoride,  ' 
Solid  State  Chemistry,  1982,  Eds.  R.  Metselaar, 

H.J.M.  Heijligers  and  J.  Schoonman,  Amsterdam: 
Elsevier  Scientific  Publishing  Co..  1°83. 

Audio  frequency  complex  impedance  measurements 
have  been  performed  over  the  temperature  range 
5.5-380K  for  lead  fluoride  doped  with  nine  different 


rare  earths,  yttrium  and  lanthanum.  A  single  relaxa¬ 
tion  is  found  for  rare  earths  larger  than  gadolinium. 
That  relaxation  is  tentatively  assigned  to  jumps  of  a 
nearest  neighbor  interstitial  fluorine  charge  compen¬ 
sator  between  equivalent  sites.  However,  the  activa¬ 
tion  enthalpy  depends  strongly  upon  the  nature  of  the 
rare  earth  in  contrast  to  the  alkaline  earth  fluorides. 

For  rare  earths  smaller  than  gadolinium,  the  dielec¬ 
tric  spectrum  is  quite  complex  with  up  to  eight  relaxa¬ 
tions  being  observed.  The  relaxations  are  attributed  to 
both  simple  sites  and  clusters  on  the  basis  ol  the 
dependence  of  peak  heights  cm  the  dopant  concentra¬ 
tion.  The  spectra  showed  marked  differences  from 
those  observed  in  the  alkaline  earth  fluorides. 

FONTANELLA,  John  J.,  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor,  "Elec¬ 
trical  Properties  of  the  Fast  Ion  Conductor  Lanthanum 
Dluoride,"  Journal  of  Physics  C.  Solid  State  Physics 
15  (1982),  7215-7228. 

Audio-frequency  complex  impedance  measurements 
have  been  performed  on  pure  and  alkaline  earth 
doped  lanthanum  trifluoride  at  zero  pressure  over  the 
temperature  range  5.5-310K  and  at  pressures  up  to  0.3 
GPa  in  the  vicinity  of  room  temperature.  Studies  have 
been  made  both  parallel  and  perpendicular  fo  the  op¬ 
tical  axis.  The  real  part  of  the  dielectric  constant  is 
found  to  be  given  by  a  t '  =  12.6  and  i =  14.4  and 
both  components  increase  slightly  with  temperature. 

Also,  for  the  calcium-doped  material,  four  relaxa¬ 
tions  have  been  observed.  The  activation  enthalpy  tor 
the  principal  relaxation  is  close  to  that  for  the  motion 
of  free  vacancies  and  thus  is  attributable  to  the 
reorientation  of  a  bound  vacancy.  In  addition,  the 
anisotropy  ratio  for  the  relaxation  is  found  to  be  A  A 
=  1.8,  which  is  opposite  to  the  anisotropy  observed 
for  DC  conductivity.  An  explanation  ol  the 
anisotropy  ratio  is  discussed.  The  remaining  relaxa¬ 
tions  are  tentatively  attributed  to  other  jumps  of 
bound  vacancies. 

Finally,  the  pressure-dependent  conductivity  has 
been  measured  in  the  association  region,  yielding  an 
activation  volume  of  about  2.4  cm  mol'1.  The  value 
parallel  to  the  optical  axis  is  slightly  larger  than  that 
perpendicular  to  the  optical  axis.  In  addition,  the  ther¬ 
mal  expansion  coefficient  of  the  activation  volume  is 
found  to  be  negative.  The  value  of  2.4  cm'  mol'  is  in¬ 
terpreted  to  be  the  activation  volume  for  the  motion 
of  vacancies. 


PHYSICS 


FONTANELLA,  lohn  !..  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor,  "The 
Effect  of  Pressure  on  the  Ionic  Conductivity  in  PEO- 
LiClOj,"  1982  Annual  Report  of  the  Conference  on 
Electrical  Insulation  and  Dielectric  Phenomena.  New 
York:  IEEE  Publishing,  pp.  134-139. 

Audio  frequency  complex  impedance  measurements 
have  been  performed  at  zero  pressure  from  5.5-380K 
and  at  pressures  up  to  0.2  GPa  at  320K  for  various 
samples  of  PEO-LiClO.  Four  different  regions  are 
observed  in  the  imaginary  part  of  the  dielectric  con¬ 
stants  including  electrode  effects,  DC  conductivity, 
and  relaxations.  An  activation  volume  is  calculated 
from  the  effect  of  pressure  on  the  DC  conductivity. 
The  activation  volume  is  in  good  agreement  with  the 
predication  of  a  dynamical  diffusion  model.  Both  the 
present  results  for  lithium  motion  and  previous  work 
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for  sodium  motion  are  consistent  with  an  inlrahelica! 
jumping  process. 

MORGAN,  Bruce  H.,  Associate  Professor,  "Polariza¬ 
tion  Effects  with  Pendulums,"  The  Physic s  Teacher.  20 
(November  1982),  541-542. 

This  note  describes  a  lecture  demonstration  apparatus 
which  employs  two  pendulums  attached  to  threads 
which  cross  orthogonally  over  the  stage  ol  an 
overhead  projector  where  they  are  bonded  together 
with  a  drop  of  glue.  The  other  end  of  each  string  is 
attached  to  a  light  spring  which  is  in  turn  attached  to 
a  fixed  support.  The  purpose  is  to  demonstrate  effects 
observed  with  polarized  light,  including  circular  and 
elliptical  polarization,  as  traced  on  the  viewing  screen 
by  the  moving  dot-like  projection  of  the  drop  of  glue. 
Many  citations  describing  earlier  ways  of  performing 
similar  demonstrations  are  given. 


P  H  V  S  1 C  S 


Presentations 


ALBERT,  C.  Elise.  Assistant  Professor,  "Neutral  In¬ 
terstellar  Gas  in  the  Lower  Galactic  Halo."'  American 
Astronomical  Society,  Boston,  Massachusetts,  10 
January  1983. 

ALBERT,  C,  Elise,  Assistant  Professor,  "Neutral  In¬ 
terstellar  Gv  in  the  Galactic  Halo.”  Washington 
Neighborhood  Astronomers'  Meeting,  College  Park, 
Maryland,  15  March  1983. 

BRILL,  Donald  W.,  Professor,  co-author,  "Sonar 
Target-Identification  by  Mean  of  an  Acoustic  Spec¬ 
troscopy  Scheme,"  Oceans'  82  Conference  and  Exhibi¬ 
tion,  Washington,  D.C.,  21  September  1982. 

ELDER,  Samuel  A..  Professor,  and  Bruce  JOHNSON, 
Professor  (Naval  Systems  Engineering),  'Towed-Model 
Apparatus  for  Investigating  Underwater  Cavity 
Tones,”  Meeting  of  the  Acoustical  Society  of  America, 
Cincinnati,  Ohio,  12  May  1983. 


FONTANELLA.  John  |.,  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor,  co¬ 
authors,  "Electrical  Relaxation  in  Rare  Doped  Cubic 
Lead  Fluoride,"  Fourth  Europhysical  Topical  Con¬ 
ference  on  Lattice  Defects  in  Ionic  Crystals,  Dublin, 
Ireland,  30  August-3  September  1982. 

FONTANELLA,  John  J.,  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor,  "The 
Effect  of  Pressure  on  the  Ionic  Conductivity  in  PEO- 
LiC104,"  Conference  on  Electrical  Insulation  and 
Bielectric  Phenomena,  Buck  Hill  Falls,  Pennsylvania, 
17-21  October  1982. 

FONTANELLA.  John  J.,  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor,  "Elec¬ 
trical  Relaxation  in  PEO-complexed  with  Lithium  and 
Sodium  Perchlorate,"  1983  March  Meeting  of  the 
American  Physics  Society,  Los  Angeles,  21-25  March 
1983. 

FONTANELLA,  John  J.,  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor.  "Effect 
of  Pressure  on  Electrical  Conductivity  in  Polyethylene 


exide)  Complexed  with  Alkali  Metal  Salts.”  1^83 
March  Meeting  of  the  American  Physical  Society.  Los 
Angeles,  21-25  March  1083. 

FONTANELLA,  John  (..  Associate  Professor.  Mary  C. 
WINTERSGILL,  Assistant  Professor,  and  Peter  I. 
WELCHER,  Assistant  Professor,  "Computer  Modelling 
of  Activation  Enthalpies  in  Strontium  Fluoride,"  1°83 
March  Meeting  of  the  American  Physical  Society,  Los 
Angeles,  21-25  March  1083. 

FONTANELLA,  John  J.,  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor.  "Elec¬ 
trical  Relaxation  in  PEO  Complexed  with  Calcium  and 
Barium  Thiocyanate.  '  1983  March  Meeting  of  the 
American  Physical  Society,  l.os  Angeles,  21-25  March 
1983. 

FONTANELLA,  lohn  J.,  Associate  Professor,  and 
Mary  C.  WINTERSGILL,  Assistant  Professor,  et  al. 
"Radiation  Induced  Electrical  Relaxation  in  Rare  Earth 
Doped  Calcium  Fluoride,"  Radiation  Effects  in 
Insulators-1983,  Albuquerque,  New  Mexico,  30  May-3 
June  1983. 

GRAHAM,  Billie  J.,  Professor,  "Applications  of  Solar 
Energy  to  Continuous  Belt  Dehydration,  Distributed 
Solar  Energy  Collector  Summary  Conference,  Albu¬ 
querque,  New  Mexico.  17  March  1°83. 

TANKERSLEY,  Lawrence  J...  Associate  Professor,  co¬ 
author,  "Third-Harmonic  Conversion  of  XeF  Laser 
Radiation,"  Winter  "83  Topical  Meeting  on  Eximer 
Lasers,  Lake  Tahoe,  Nevada,  10  lanuarv  1°83. 

WEIDEMANN,  Achim  W..  Assistant  Professor,  A 
Convergent  Iteration  Scheme  for  Soliton  Dynamics. 
Meeting  of  the  Division  of  Partic  les  and  Fields, 
American  Physical  Society,  University  ol  Maryland. 
College  Park,  Maryland,  28  October  1°82. 

WINTERSGILL,  Mary  C..  Assistant  Piolessor.  Ion 
Implantation  in  Polymers,  Radiation  Effect  in 
Insulators-1983,  Albuquerque.  New  Mexico.  30  Mac -3 
June  1983. 
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Leadership  and  Law 

COMMANDER  JULIUS  B.  DELL,  USN 

CHAIRMAN 


Members  of  the  Leadership  and 
Law  Department  conduct  ap¬ 
plied  research  in  support  of  in¬ 
stitutional  objectives.  In  the 
main,  this  research  is  directed 
toward  midshipmen  professional  development.  It 
also  supports  program  development  and  valida¬ 
tion  in  areas  such  as  the  integration  of  women  and 
officer  career  development. 
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LEADERSHIP  AND  I  AVV 


Independent  Research 


Algorithmic  Thinking  for  the  Undergraduate 

Researcher-.  Associate  Professor  Patrick  R.  Harrison 


This  research  uses  PASCAL  structures  to  build 
algorithms  for  structuring  technical  problems  to  pro¬ 
duce  more  efficient  learning.  The  initial  research  is 
aimed  at  the  non-technical  major.  Complexity  analysis 
is  used  to  evaluate  these  algorithms.  The  assumption 
is  made  that  the  complexity  of  a  problem  includes 


both  inherent  complexity  and  complexity  a*,  a  function 
of  the  algorithm  the  student  uses  to  structure  it.  By 
reducing  complexity  in  the  later  case,  more  efficient 
learning  can  be  promoted.  The  research  has  implica¬ 
tions  for  a  variety  of  educational  and  engineering 
applications. 


Improving  Midshipman  Academic  Performance 

Researcher:  Associate  Professor  Karel  Montor,  Lieutenant  Commanders  ,  USN,  Charles  Olsen, 

J.  E.  Smith;  Lieutenants,  USN,  Jack  Dalrymple,  Walter  Easton,  Thomas  Hutchinson,  Michael  O'Donnell, 
Robert  Proooehl,  John  H.  Watters;  and  Captain  Edmund  Eaton,  USMC. 


Approximately  L60  Fourth  Classmen  and  75  Third 
Classmen  were  selected  to  participate  in  a  special  pro¬ 
gram  to  monitor  their  academic  progress  and  involve 
them  in  video  and  computer  instruction  along  with  of¬ 
ficer  counseling.  Past  expectations  on  these  mid¬ 
shipmen  would  have  been  that  all  would  have  gone  to 
the  Academic  Board.  As  a  result  of  this  program,  only 
15%  of  the  plebes  had  to  appear  and  29%  of  the 
youngsters.  Of  those  that  did  not  have  to  appear 
before  the  Academic  Board,  35  were  told  to  increase 


their  QPR  above  2.00  by  8  weeks  or  face  discharge. 
These  35  were  given  special  counseling,  and  only  five 
had  to  go  before  the  Board. 

Of  the  114  midshipmen  who  appeared  before  the 
January  1983  Academic  Board  and  were  put  in  to  the 
monitor  program  only  22  had  to  return  to  the  Board 
in  May  1983,  for  a  percentage  recall  of  19%.  Specific 
statistics  are  as  follows:  1983  1  of  11  =  9%:  i984  3  of 
51  =  6%;  1985  5  of  16  =  31%;  and  1986  13  of  36  = 
19%. 


LEADER  SHIP  AND  LAW 


Publications 


MONTOR,  Karel,  "Measuring  Whether  Effective 
Communications  Exists  Within  an  Organization  by 
Evaluation  of  the  Indicators  of  Good  and  Bad  Com¬ 
munications  as  they  Affect  Mission  Accomplishment 
and  Morale,"  The  Communicator,  7(Summer  1982),  3. 

A  flow-chart  was  presented  to  provide  stand-alone 
procedures  for  unit  and  organizational  commanders  to 
determine  whether  effective  communications  exist  in 
either  their  existing  organization  and/or  in  the  com¬ 
mand  that  they  take  over. 
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Presentations 


MONTOR,  Karel,  Associate  Professor,  et  al.,  A 
Myopia  Avoidance  Effort.  Fourth  Annual  Conference 
of  the  Engineering  in  Medicine  and  Biology  Society. 
Philadelphia.  20  September  1982. 


MONTOR.  Karel,  Associate  Professor.  "Directions  in 
Social  Science  Research  and  Education  within  the 
Defense  Establishment,"  50th  Military  Operations 
Research  Society  Symposium.  Annapolis,  10  March 


MONTOR,  Karel,  Associate  Professor,  Thoughts  or 
Leadership  and  Success.  Annual  Conference  ot  the 
Chesapeake  Regional  Association  o!  Student  Counsel 
Pasadena,  Maryland.  1°  April  1°83. 
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DEPARTMENT  OF 


Economics 


PROFESSOR  ROGER  D.  LITTLE 


CHAIRMAN 


During  the  last  year  the  Economics 
Department  has  pursued  initiatives 
begun  in  the  recent  past  to  further 
defense-related  research.  We  are 
investigating,  with  the  help  of  the 
Academic  Dean's  office  and  the  Naval  Academy 
Alumni  Association,  the  possibility  of  establishing 
an  institute  for  defense  economics.  Among  the 
purposes  of  the  institute  are  fostering  applied 
research  in  defense  economics  by  visiting  teaching 
and  research  faculty,  hosting  small  workshops, 
and  sponsoring  larger  conferences.  A  concrete 
step  toward  this  last  goal  is  a  conference  the  Naval 
Academy  will  co-sponsor  in  the  fall  of  1983  with 
the  office  of  the  Assistant  Secretary  of  Defense 
(Manpower,  Reserve  Affairs,  and  Logistics)  titled 
"The  All-Volunteer  Force  After  a  Decade: 
Retrospect  and  Prospect."  This  year  we  were  for¬ 
tunate  to  attract  C.  Duncan  MacRae,  an  interna¬ 
tionally  known  economist,  whose  specialties  in¬ 
clude  international  trade  and  finance  as  well  as  ur¬ 
ban  economics. 

Desirous  of  making  the  most  of  our  proximity 
to  Washington,  D.  C.,  two  faculty  members  spent 
the  last  year  on  leave  of  absence  from  the 
Academy  to  serve  in  research/policy-making  posi¬ 
tions  in  the  federal  government.  Associate  Pro¬ 
fessor  Arthur  Gibb  worked  at  the  Agency  for  In¬ 
ternational  Development  while  Assistant  Pro¬ 
fessor  Thomas  Zak  was  at  the  Federal  T rade  Com¬ 
mission. 

These  activities  of  Department  faculty 
members,  together  with  eight  publications,  three 
sponsored  research  projects,  and  numerous 
presentations  during  the  last  year,  are  evidence  of 
a  high  level  of  research  activity  which  portends  in¬ 
creased  scholarly  activity  in  the  years  ahead. 


s 


Sponsored  Research 


Conversion  and  Documentation  of  Annualized 
Cost  of  Leaving  Model 

Researcher:  Associate  Professor  William  R.  Bowman 
SroNsoR:  Naval  Postgraduate  School  and  Defense  Manpower  Data  Center 

The  researchers  worked  with  the  Naval  Postgraduate  mation  to  update  data  for  future  use.  Another  task 

School  on  a  project  sponsored  by  DMDC.  Researchers  was  an  evaluation  of  the  accuracy  of  this  model, 

were  to  validate  all  input  data  for  the  "Annualized  which  has  become  the  major  retention  model  for  the 

Cost  of  Leaving"  Model  and  provide  necessary  infor-  U.  S.  Navy. 


Microeconomics  Via  "CAVE" 

Researchers:  Associate  Professor  Rae  Jean  B.  Goodman  and  Captain  E.  P.  McLyman,  USMC 

Sponsor:  Office  of  the  Academic  Dean 

Five  CAVE  programs  were  developed  on  the  following  substitute  for  lectures:  the  second  to  supplement 

topics:  1.  Supply,  Demand  and  Market  Equilibrium,  classroom  instruction  and  for  quizzing.  The  programs 

2,  Elasticity,  3.  Supply  and  Demand  Models,  4.  Pro-  also  have  been  used  during  summer  school  sessions, 

duction  Costs,  and  5.  Production  and  Revenue.  A  study  comparing  users  and  non-users  of  the 

Completion  of  the  topics  listed  above  brings  the  CAVE  programs  concludes  there  is  enhanced  learning 

total  number  of  CAVE  programs  to  eleven.  The  for  users  of  CAVE.  The  result  of  the  study  was 

eleven  programs  were  used  in  the  Basic  Economics  presented  at  the  1983  Small  College  Computing  Sym- 

course  by  two  instructors  (4  sections)  this  past  posium  in  Northfield.  Minnesota,  in  March  1983. 

academic  year.  One  instructor  used  CAVE  as  a 

Socio-Economic  Characteristics  of  Recruits  and  Potential 
Recruits:  Evidence  from  the  National  Longitudinal 
Survey  Youth  Cohort  1979-1980 

Researc  hers:  Professor  Roger  D.  Little  and  Associate  Professor  J.  Eric  Fkedland 
Sponsor:  Office  of  Naval  Research 

The  objective  is  to  use  the  second  wave  of  the  Na-  2.  Attempting  to  develop  statistical  indicators  of 

tional  Longitudinal  Survey  1979  Youth  Cohort  to  ex-  the  likelihood  that  an  individual  will  serve,  based  on 

amine  the  socioeconomic  characteristics  of  military  previous  expressions  of  intention  to  serve, 

recruits  and  potential  recruits  in  comparison  to  their  3.  Examining  prior  civilian  labor  market  ex¬ 
peers  who  have  not  joined  the  service  and  have  ex-  periences  and  schooling  experiences  ol  those  who 

pressed  little  interest  in  doing  so.  The  work  involves:  joined  the  service  in  1°80  to  ascertain  motives  for 

1.  Identifying  those  too  young  to  serve  who  have  joining  the  military, 

expressed  intentions  to  serve  and  comparing  their  The  research  methodology  involves  a  variety  of 

socioeconomic  characteristics  with  those  who  have  ex-  multivariate  statistical  techniques.  Work  is  in  pro- 

pressed  no  such  intentions.  gress.  It  will  be  completed  by  about  1  lutv  |983. 
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ECONOMICS 


The  Economics  of  Robotics  in  Aircraft 
Maintenance  and  Repair 

Researcher:  Professor  Ceair  E.  Morris 

Sponsor:  David  W.  Taylor  Navai  Ship  Research  and  Development  Center.  Cariurck  k 


This  project,  funded  tor  the  summer  ot  1982,  was 
directed  toward  developing  a  theoretical  basis  for  study¬ 
ing  the  use  of  robotics  in  naval  aircraft  maintenance  and 
repair.  The  study  identified  the  scope  of  repair  tasks  that 
might  possibly  be  performed  by  robots,  and  then 
developed  the  kind  of  economic  tools  that  could  be  used 
to  make  rational  judgments,  based  on  sound  analysis. 
The  analytical  economic  tools  that  were  suggested 


had  to  be  appropriately  suited  to  the  nature  ot  the 
problem.  An  eight-page  report  documented  the  type 
of  analysis  that  could  be  used,  the  kind  of  data  need 
ed.  and  the  bibliography  ot  methodological  sources. 
Ultimately,  an  on-going  cost  benefit  study  will  pro¬ 
vide  some  insights  into  the  feasibility  of  adopting 
robotic  technology  tor  this  vital  service  activity. 
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Independent  Research 


The  Incumbency  Reinforcement  Theory  of 
Advertising  and  Profitability 

Researcher:  Instructor  Gerald  Berg 

The  theory  of  the  effect  of  advertising  on  the  ing  to  reinforce  past  experience  to  engender  brand 

economy  is  often  based  on  the  consumer's  use  of  alter-  loyalty.  The  theory  is  developed  in  some  detail  and 

native  information  sources  and  the  ability  of  advertis-  tested  empirically. 

Economic  Barriers  to  Lateral  Entry:  Phase  II 

Researcher:  Associate  Professor  William  R.  Bowman 

The  researcher  worked  as  principal  investigator  from  personnel  in  an  all-volunteer  force  era.  Econometric 

September  1982  through  January  1983  on  a  contract  to  models  were  developed  for  use  in  predicting  retention 
develop  civilian  opportunity  wages  for  Navy  enlisted  rates  for  junior  service  personnel. 

Industrial  Transition  of  Displaced  Workers 

Researcher:  Associate  Professor  William  R.  Bowman 

The  researcher  worked  under  contract  to  evaluate  a  evaluation  questionnaire  were  developed  under  con- 

job  search  program  developed  by  investigations  in  tract  to  the  Potomac  Institute  for  Economic  Research, 

1981  for  Crucible  Steel  Company.  A  proposal  and  December  1982  through  January  1983. 

Effect  of  the  Tax  Equity  and  Fiscal  Responsibility  Act 
of  1982  on  Savings  and  Loan  Associations  Tax  Position 

Researcher:  Associate  Professor  Rae  Jean  B.  Goodman 

The  Tax  Equity  and  Fiscal  Responsibility  Act  of  1982  policy  — mortgage  interest  tax  credit— suggested  by  the 

contained  changes  in  the  bad  debt  deduction  for  finan-  President's  Commission  on  Housing— is  also  included 

cial  institutions.  This  paper  investigates  the  effects  of  in  the  research. 

the  changes  for  savings  and  loan's  tax  and  income  The  method  of  investigating  is  primarily  simulation 

position  for  1983  and  1984.  using  projections  of  in-  of  the  effects  relative  to  the  current  tax  system.  The 

come,  deposits,  and  mortgages  provided  by  the  fundamental  assumption  made  is  that  1 083  and  1°84 

Federal  Home  Loan  Bank  Board.  An  alternative  are  "normal"  years. 


ECONOMICS 


Application  of  Nonmarket  Valuation  to  Forest  Planning 
in  the  White  Mountains  National  Forest 


Researcher:  Associate  Professor  F.  Ref.d  Johnson 


This  research  combines  data  on  visitor  travel  to  and 
within  the  White  Mountains  National  Forest  in  New 
FJampshire  with  physical-facilities  data,  conflicting-use 
data,  and  natural  features  to  estimate  the  value  of  out¬ 
door  recreation.  These  values  will  be  integrated  into 
the  existing  forest  planning  process  to  determine  the 


optimal  mix  of  market  and  nonmarket  outputs  tor  the 
forest . 

Data  has  been  collected  and  edited.  The  bulk  of  the 
research  will  be  done  during  the  summer  and  consists 
primarily  of  demand  modelling  and  regression  estima¬ 
tion. 


Application  of  Nonmarket  Valuation  to 
Marine  Fishing  in  the  Chesapeake  Bay 

Researcher:  Associate  Professor  F.  Reed  Johnson 


This  research  involves  merging  data  from  the  1979 
National  Marine  Fisheries  Service  Survey  of 
Chesapeake  Bay  sites  with  physical  water-quality  data 
from  the  Environmental  Protection  Agency's 
Chesapeake  Bay  Project.  The  data  will  be  used  to 


estimate  the  effects  of  water  quality  variations  on  the 
economic  value  of  recreational  fishing  on  the  bay. 
These  will  be  refined  this  summer  in  addition  to 
testing  a  discrete  choice  model  on  this  data. 


Interest  on  Bank  Reserves 

RESEARCHER:  ASSOCIATE  PROFESSOR  A.  ROYAl.L  WHITAKER 


Although  interest  on  bank  reserves  has  often  been 
proposed,  no  one  has  ever  noticed  that  it  would  lead 
to  monetary  growth.  This  project,  begun  in  January 
of  1981,  is  at  the  stage  of  interest  by  the  Chairman  of 


House  Banking  Subcommittee  and  Milton  Friedman. 
This  past  year  has  been  spent  convincing  others  of  the 
theoretical  soundness  of  the  proposal,  and  devising 
ancillary  accounting  techniques. 
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Microeconomics  and  Reenlistment  Behavior 

Researcher:  Midshipman  l/C  Harrv  P.  Dorman 
Adviser:  Professor  Roger  D.  Little 


This  project  entailed  the  study  of  microeconomic 
theory  at  the  graduate  level  and  the  subsequent  use  of 
this  theory  in  practical  problems  dealing  with  cost- 
benefit  analysis  and  the  retention  of  Navy  enlisted 
personnel.  Working  under  the  supervision  of  Com¬ 
mander  Lee  Mairs,  USN,  Director  of  OP162, 

Economic  Analysis  Branch  of  the  Total  Forces  Infor¬ 
mation  Systems  Management  Division,  the  project 
initially  required  the  study  of  microeconomics  at  the 
level  taught  by  Commander  Mairs  recently  at  the 
Naval  Postgraduate  School.  Using  this  as  the  basis  for 
practical  research  under  the  supervision  of  Dr. 


Wendell  Waites,  Commander  Cummings  Piatt,  USN, 
and  Mr.  Steve  Cylke,  the  theory  and  operation  of  the 
Navy's  state-of-the-art  computer  model  on  enlistment 
retention.  Annualized  Cost  ot  Leaving  (ACOI.)  was 
addressed.  One  of  the  practical  applications  ot  cost- 
benefit  analysis  investigated  through  use  ot  this  model 
was  the  determination  of  the  cost  effectiveness  ot  cer¬ 
tain  reenlistment  bonuses  as  well  as  the  appropriate 
levels  of  these  bonuses  tor  different  ratings.  The  op¬ 
portunity  to  discuss  and  investigate  these  problems 
under  the  tutelage  of  the  Navy  practitioners  in  the 
field  was  both  stimulating  and  productive. 


Air  Pollution:  Health  Results  and  the  Effects  of  Regulation 

Researcher:  Midshipman  l/C  Archibald  S.  Dunn 
Adviser:  Associate  Professor  F.  Reed  Johnson 


There  is  r;n  abundance  of  empirical  evidence  that  in¬ 
dicates  that  a  relationship  between  air  pollution  and 
health  effects  does  in  fact  exist.  The  nature  of  the 
association,  however,  remains  rather  vague  and  is  dif¬ 
ficult  to  measure  accurately  in  a  direct  manner.  This 
difficulty  in  turn  creates  many  problems  for  the  for¬ 
mulation  and  administration  of  a  proper  air  quality 
program. 

Since  there  is  no  reliable  dose-response  formula  to 
measure  health  reactions  to  specific  concentrations  of 
pollutants,  it  is  hard  to  estimate  who  should  be  pro¬ 
tected,  and  what  level  of  ambient  air-pollution- 
reduction  provides  an  adequate  safety  margin.  Thus 
policy  must  use  current  data  on  health  reactions  and  a 
cost-effective  approach  in  establishing  some  air  quality 
standard. 


The  administration  of  an  air  quality  program  also 
has  several  difficulties.  A  decision  must  be  made  on 
how  any  reduction  in  pollution  levels  will  be  achieved, 
and  who  will  pay  for  it.  While  Congress  favors  direct 
regulation  with  pollution-abatement  equipment,  other 
alternatives  remain  that  may  be  more  efficient. 

To  make  some  evaluation  of  a  program's  merits,  it 
is  necessary  to  estimate  the  value  of  the  resulting 
benefits.  This  is  particularly  difficult  for  air  quality 
benefits,  because  the  value  of  decreased  probability  of 
illness  is  a  somewhat  nebulous  concept  to  place 
monetary  value  upon.  The  method  of  risk  analysis  is  a 
better  tool  for  this  estimation  than  either  a  willingness 
to  pay  or  a  human  capital  approach.  Any  method 
used  will  have  some  implicit  restriction  that  does  not 
capture  the  full  benefits  of  a  cleaner  atmosphere. 


An  Analysis  of  Banking  Deregulation 

RESTART  NI  K:  MIDSHIPMAN  1  C  DWIGHT  ItNMNS 
ADVISER:  VISITING  ASSISTANT  I'ROIIsSOR  ROHEKI  I’IRcX, 


This  study  begins  with  a  history  ot  bunking  regula¬ 
tion.  It  includes  problems  arising  from  the  absence  ot 
banks  in  colonial  times,  and  from  the  First  and  Second 
Banks  ot  the  United  States,  the  National  Bank  Acts  ot 
1863  and  1864.  and  the  Federal  Reserve  Act  ot  1013. 

Next  is  a  title-by-title  explanation  ot  the 
Depository  Institutions  Deregulation  and  Monetary 
Control  Act  of  1080,  the  most  recent  bank  regulation 
act.  Important  provisions  ot  this  new  law  include  the 
authorization  of  automatic  transfer  ot  funds, 
negotiable  order  ot  withdrawal  (NOW)  accounts, 
establishment  ot  remote  service  units,  and  establish¬ 
ment  of  a  universal  level  ot  reserve  requirements  for 
depository  institutions. 


The  new  law  allowed  banks  to  pay  money-market 
rates  to  depositors  nationwide,  beginning  in  mid- 
December  1°82.  These  new  bank  money-market  ac¬ 
counts  have  proven  to  be  extremely  popular.  By  mid- 
April  nearly  $350  billion  in  deposits  had  gone  into 
these  new  accounts.  The  money  comes  from  a  variety 
of  sources:  increased  new  savings,  closing  ot  old  low 
interest  accounts,  and  money-market  mutual  lunds. 
One  effect  ot  this  influx  ol  money  has  been  a  rapid  in¬ 
crease-  in  the  M-2  definition  ot  the  money  supply. 
Another  effect  ot  the  new  accounts  is  the  high  cost  ot 
consumer  credit.  It  banks  must  pay  market  interest 
rates,  they  also  must  charge  them. 


Taxpert:  An  Expert  System 

RESEARCHER:  MIDSHIPMAN  1  C  StOTT  Mil  PER 
Adviser:  Visiting  Professor  C.  Dr\t  an  Mac  Rai 


This  research  studied  the  application  of  "expert 
systems'"  to  taxation.  It  was  hypothesized  that  one 
could  develop  and  operate  an  expert  system  incor¬ 
porating  production  rules  and  dealing  with  the  Inter¬ 
nal  Revenue  Code  of  1954  (as  amended  through  1981 1 
on  the  Naval  Academy  Time-Sharing  System  (NATS). 
Background  research  was  conducted  and  a  system. 
"BEAST,  "  written  in  BASIC,  was  modified  and 
brought  up  on  NATS.  From  this  initial  work,  it  was 
determined  that  the  BASIC  language  was  not  tailored 
as  well  for  use  with  expert  systems  as  certain  other 
languages. 


Two  other  languages  were  examined  tor  possible- 
use.  After  deciding  in  favor  ot  "LISP,"  a  new  program 
was  adapted  and  brought  up  on  NATS,  which  incor¬ 
porated  as  production  rules  various  sections  ot  the  in¬ 
ternal  revenue  code.  Numerous  modifications  wen- 
made  to  the  set  of  rules  incorporated  in  the  program 
as  new  ones  were  introduced.  The  program  functioned 
properly  and  was  able  to  analyze  the  data  submitted. 
A  continuation  of  this  research  could  incorporate 
modifications  of  the  existing  rules  and  or  additional 
tax  rules  as  necessitated  by  new  tax  laws  or  Internal 
Revenue  Service  decisions. 
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Military  Manning  Issues 

Researcher:  Midshipman  l  C  David  T.  Pearson 
Adviser:  Professor  Roger  D.  Litti  e 


United  States  military  manpower  policy  is  crucial  to 
national  security,  not  only  because  the  most  impor¬ 
tant  resource  of  any  military  organization  is  its  peo¬ 
ple,  but  because  conventional  force  strength  is  the  key 
to  deterring  conflict  in  the  nuclear  age.  Determining 
an  appropriate  policy  requires  not  only  that  deter¬ 
rence  be  considered,  but  the  political,  economic,  and 
social  factors  as  well.  Perspectives  on  these  issues  are 
provided  in  Manning  the  Modern  Military.  Paying  the 
Modern  Military,  and  Blacks  in  the  Military,  all  by 
Martin  Binkin.  To  provide  a  balance,  the  recommen¬ 
dations  of  Robert  McNamara,  Charles  Moskos,  Henry 
Kissinger,  and  others  are  provided  in  the  American 
Assembly's  Military  Sendee  in  the  United  States,  and 
the  Atlantic  Council's  Toward  a  Consensus  on 
Military  Sendee.  In  sum,  the  topic  is  timely,  con¬ 
troversial,  important,  and  demands  analysis  from 
many  pespectives. 

The  ultimate  criterion  in  evaluating  alternate  man¬ 
ning  schemes  is  maximization  of  military  effectiveness. 


With  this  goal  in  mind,  the  all  volunteer  force  (AVF) 
and  other  manning  policies  are  analyzed.  It  is  con¬ 
cluded  that  the  AVF  is  the  best  way  to  provide  tor  the 
defense  of  the  United  States  today.  Trade-oils  between 
secondary  objectives  will  be  present  regardless  of  what 
policy  is  chosen.  Two  changes  in  the  enlisted  structure 
of  the  AVF  would  ease  these  trade-offs  and  improve  the 
quality  of  the  force.  First,  a  modified  military  compen¬ 
sation  system  designed  to  bring  wages  more  in  line  with 
skills  and  productivity  should  be  adopted.  Second,  a 
two  tiered  pay  system  which  distinguished  between 
length  of  service  and  benefits  received  would  provide 
the  military  with  the  quality,  quantity,  and  experienced 
manpower  it  needs.  Recognizing  that  these  initiatives 
may  fail  to  provide  the  voluntary  active  reserve  forces 
necessary  for  adequate  defense,  it  is  clear  that  a 
strengthened  reserve  force  and  definitive  provisions  tor 
a  draft  must  be  addressed  simultaneously. 


Expert  Systems  in  Taxation 

Researcher:  Midshipman  l/C  Frank  G.  Vernet 
Adviser:  Visiting  Professor  C.  Duncan  MacRae 


The  topic  of  this  independent  research  was  the  use  of 
"expert  systems"  in  economics.  More  specifically,  it 
was  the  application  of  computer  logic  or  deduction 
systems  to  the  field  of  tax  laws. 

The  initial  step  in  the  project  was  reconstructing 
and  altering  an  already  existing  expert  system  written 
in  BASIC  language  and  incorporating  tax  laws  from 
the  1982  Internal  Revenue  Service  code  book  as  a  data 
base.  It  was  possible  to  determine  a  person's  tax 
liability  using  this  expert  system  by  answering  "yes" 
or  "no"  to  a  series  of  computer  generated  questions. 
These  questions  were  not  "created"  by  the  computer: 
they  were  actually  antecedents  to  conclusions  asked  in 
question  form  by  the  computer.  If  all  the  antecedents 
to  a  conclusion  were  verified,  the  computer  was  then 
able  to  report  it  had  "deduced"  a  certain  conclusion.  If 
all  the  antecedents  were  not  verified,  the  computer 
reported  it  was  unable  to  "deduce"  a  certain  fact. 

After  the  BASIC  program  was  working  satisfactori¬ 
ly,  the  researchers  switched  over  to  the  same  program 
written  in  LISP.  This  language  is  better  suited  to  "ex¬ 
pert  systems,"  and  is  currently  in  use  in  other  such 


systems.  In  this  program  it  was  possible  to  success¬ 
fully  incorporate  NOT  statements  into  the  deduction 
process.  For  example,  if  the  inquirer  answered  "No"  to 
an  antecedent  question  and  consequently  eliminated 
the  conclusion  the  computer  was  looking  to  verify,  it 
would  store  that  fact  and  use  it  to  verify  another  con¬ 
sequent.  This  had  the  effect  of  giving  the  computer 
the  flexibility  to  jump  from  consequent  (conclusion)  to 
consequent.  Additionally,  it  eliminated  the  need  for 
asking  the  same  question  over  again  when  trying  to 
prove  a  new  consequent.  Using  this  new  version,  the 
same  data  base  was  incorporated  in  the  expert  system 
and  was  expanded  to  include  new  sections  of  the  tax 
code. 

This  research  project  opened  up  and  introduced  a 
whole  new  field  in  computers  and  economics.  This 
was  something  completely  new  to  the  researcher  — 
very  interesting  and,  at  times,  equally  truslrating.  Fur¬ 
ther  work  in  this  field  would  prove  very  beneficial  as 
this  is  a  new  and  untapped  area  of  computer  ap¬ 
plicability  and  has  tremendous  potential  for  growth. 


l 
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Depo-Provera:  The  Federal  Drug  Regulation  Dilemma 

RESEARCHER:  MIDSHIPMAN  1  C  CHARMS  VOIC.TsHI  R(,I  R 

Adviser:  Professor  Ci  air  E.  Morris 


There  are  many  economists,  and  members  of  the  drug 
industry,  who  contend  that  regulatory  methods  in  the 
United  States  have  impeded  new  drug  marketing  to 
the  extent  that  the  costs  to  society  have  tar  exceeded 
any  intended  benefits. 

The  Federal  Drug  Administration  is  under  some 
political  and  social  pressure  to  alter  their  evaluation 
process  of  new  drugs.  This  is  intended  to  speed  up  the 
introduction  of  new  drugs  into  the  market  so  that  the 
people  who  may  benefit  from  the  new  drugs  will  be 
able  to  use  them,  while  at  the  same  time  it  will  insure 
a  high  degree  of  confidence  that  the  efficacy  and  safe¬ 
ty  of  their  ingredients  have  not  declined. 

The  purpose  of  this  paper  is  to  determine  whether 
the  costs  of  the  regulatory  process  do  exceed  its 
benefits,  the  extent  of  the  drug  lag  in  the  United  States, 
and  whether  the  drug  evaluation  process  is  changing  to 
minimize  this  drug  lag,  and  cost  to  society. 

A  brief  history  of  drug  regulation  is  presented  in 
the  paper,  including  the  evolution  into  today's 


regulatory  process.  Studies  ot  cost-benefit  analysis  ot 
certain  drugs  are  cited  to  test  the  contentions  widely 
held.  Also,  comparisons  are  made  between  the  United 
States  and  some  European  countries  to  show  the 
magnitude  ot  the  drug  lag.  The  current  debate  on  the 
injectable  contraceptive  Depo-Provera  is  used  as  an 
example  illustrating  the  current  situation  ot  regulation 
in  the  drug  industry. 

The  conclusion  is  that  the  regulator,  process  ot  the 
drugs  in  the  United  States  has  impeded  the  introduction 
of  new  drugs  and  has  raised  costs  well  above  the  in¬ 
tended  benefits.  However,  it  is  recognized  that  often 
political  goals  take  precedence  over  those-  ot  economic 
efficiency.  Another  conclusion  is  that  the  regulatory 
process  has  not  changed  dramatically  in  its  evaluation 
process  of  new  drugs,  and  that  there  is  a  significant  lag 
caused  by  this  process.  It  is  also  concluded  that  there 
are  methods  of  improving  the  regulatory  process  in  the 
drug  industry,  but  in  order  to  do  so  there  must  first  be 
a  change  in  social  attitudes  toward  this  industry. 
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GOODMAN,  Rae  lean  B.,  Associate  Processor, 

"Analysis  of  the  President's  Commission  on  Housing's 
Mortgage  Interest  Tax  Credit,"  Invited  Working  Paper 
No.  46,  Federal  Home  Loan  Bank  Board,  February  1983. 

This  paper  presents  the  results  of  an  investigation  of 
the  effect  on  savings  and  loan  associations  for  the 
1975-1980  period  of  the  mortgage  interest  tax  credit 
proposed  by  the  President's  Commission  on  Housing. 
The  tax  proposal  is  a  mortgage  interest  tax  credit, 
available  to  final  investors  (holders)  of  mortgages  or 
mortgage-backed  securities,  and  computed  as  a 
percentage  of  the  mortgage  interest  earned.  Eligibility 
for  the  tax  credit  would  be  based  on  net  new  mort¬ 
gage  flows;  the  level  of  the  tax  credit  would  depend 
on  the  interest  income  from  mortgage  assets.  The 
report  of  the  President's  Commission  discussed  both  a 
fixed-rate  tax  credit  and  a  graduated  tax  credit. 

The  conclusions  of  the  study  are.  (1)  A  constant-rate 
tax  credit  of  2  percent  for  savings  and  loans  investing  40 
percent  or  more  of  all  net  new  funds  in  mortgages  would 
provide,  in  general,  a  break-even  point  with  the  current 
tax  system.  (2)  A  step-graduated  tax  credit  ranging  from 
1.0  to  2.5  percent  with  a  40  percent  or  greater  invest¬ 
ment  of  net  new  funds  in  mortgages  would  provide  a 
tax-neutral  situation.  (3)  A  graduated  tax  would  supply 
additional  incentives  for  mortgage  investment  relative  to 
a  constant-rate  tax  credit.  (4)  A  tax  credit  covering  a 
much  greater  range  in  portfolio  investment  in  mortgages 
would  provide  incentives  for  new  entrants  into  the 
market.  (5)  There  should  be  some  form  of  eligibility  re¬ 
quirement  linked  to  annual  mortgage  flows  to  prevent 
any  windfall  gain  to  one-time  mortgage  issuers  (holders). 
(6)  There  are  significant  arguments  to  support  a  mort¬ 
gage  interest  tax  credit  relative  to  the  current  tax  system. 

GOODMAN,  Rae  Jean  B.,  Associate  Professor, 

"CAVE  in  Economic,"  Proceedings  of  the  Sixteenth 
Annual  Small  College  Computing  Symposium.  16 
(March  1983).  125-135. 

This  paper  presented  the  results  of  tests  of  the  educa¬ 
tional  effectiveness  of  CAVE  in  Economics.  The 
results  of  the  four-week  exams  of  seven  sections  of 
FE210,  Basic  Economics,  were  compared  for  users  and 
non-users  of  CAVE.  The  statistical  results  were  signifi¬ 
cant  that  CAVE  aided  in  the  understanding  of  prin¬ 
ciples  of  economics. 

JOHNSON,  F.  Reed,  Associate  Professor,  co-author, 

"Economic  Valuation  of  Potential  Scenic  Degradation 
at  Bryce  Canyon  National  Park,”  in  Robert  D.  Rowe 
and  Lauraine  G.  Chestnut,  Editors,  Managing  Air 


Quality  and  Visual  Resources  in  National  Park  -  and 
Wilderness  Arens.  Boulder,  Colorado:  West  view 
Press,  1982. 

A  recent  conflict  over  proposed  surface  mining  near 
Bryce  Canyon  National  Park  is  precedent-setting  in 
that  it  marks  the  first  unsuitability  petition  filed  under 
the  provisions  of  the  Surface  Mining  Control  and 
Reclamation  Act  of  1977.  The  way  in  which  issues  are 
ultimately  resolved  in  this  case  bears  on  future  im¬ 
plementation  of  the  act  and  the  current  review  of 
associated  regulations  ordered  by  Interior  Secretary 
James  Watt. 

This  paper  reviews  the  background  to  the  Bryce 
controversy,  describes  data  obtained  by  the  Depart¬ 
ment  of  the  Interior,  and  reports  some  recent 
analytical  results  derived  from  the  data. 

Given  the  absence  of  any  cardinal  measure  of  the 
loss  in  value  to  Yovimpa  Point  visitors,  the  total 
estimated  value  of  Yovimpa  Point  to  visitors  places  an 
upper  bound  of  about  $120,000  annually  on  the  possi¬ 
ble  cost,  adjusted  appropriately  for  growth  in  demand 
and  discounting  over  the  life  of  the  mine.  Since  about 
70  percent  of  the  visitors  expected  no  loss  in  value, 
the  upper  bound  may  arguably  be  reduced  to  $36,000. 
In  order  to  go  beyond  this,  it  would  be  necessary  to 
calculate  actual  changes  in  the  slopes  and  intercepts  of 
the  demand  curve  for  Yovimpa  Point. 

JOHNSON,  F.  Reed,  Associate  Professor,  co-author. 
"Substitutability,  Reversibility,  and  the  Development- 
Conservation  Quandary,"  Journal  of  Environmental 
Management.  15  (July  1982),  79-91. 

Choices  among  alternative  uses  of  natural  resources 
are  particularly  troublesome  in  instances  which  in¬ 
volve  significant  non-pecuniary,  non-consumptive 
values.  Considerable  progress  has  been  made  in  recent 
years  in  developing  theoretical  tools  for  evaluating  ir¬ 
reversible  uses  of  unique  natural  amenities.  Unfor¬ 
tunately,  the  usefulness  of  this  work  is  greatly 
restricted  by  the  limited  number  of  cases  which  appear 
to  satisfy  the  special  assumptions  of  this  literature. 
Public  policy  more  typically  involves  a  range  of  more 
or  less  reversible  development  options  involving  a 
resource  for  which  there  exist  more  or  less 
substitutable  commodities. 

This  paper  presents  a  model  of  natural  resource 
allocation  which  admits  consideration  of  a  large  class 
of  public  policy  issues  involving  reversibility  and 
substitutability.  The  development-conservation 
tradeoff  is  characterized  as  incorporating  a  wide  range 
of  options  including,  but  not  limited  to,  unrestricted 
development  and  pristine  preservation. 


ECONO  M I C  S 


IOHNSON.  F.  Reed.  Associate  Professor.  co-Author. 

Multiple  Destination  Trip  Bias  in  Recreation  Benefit 
Estimation.''  Land  Economics  58  (August  1°82). 
304-372. 

One  widely  accepted  technique  tor  estimating  the 
willingne .s-to-pay  tor  a  recreation  site  in  cost-benefit 
studies  >  the  Clawson-Knetsch  travel-cost  method. 

The  travel-cost  method  assumes,  among  other  things, 
that  all  travel  costs  are  incurred  exclusively  to  obtain 
access  to  the  single  specific  recreation  site  being  valued 
and  thus  differences  in  travel  cost  may  be  treated  as  a 
proxy  for  price.  This  study  (1)  examines  the  conse¬ 
quences  of  multiple  destination  trips  on  travel-cost 
estimates  of  benefits,  (2)  suggests  a  means  of  correc¬ 
ting  the  bias  that  arises  under  such  circumstances,  and 
(3)  obtains  nearly  identical  value  estimates  from  the 
travel-cost  method  and  from  a  direct  question  on 
willingness-to-pay.  The  magnitude  of  multiple  destina¬ 
tion  bias  is  illustrated,  and  possible  solutions  to 


this  problem  are  considered  using  itinerary  informa¬ 
tion  tor  visitors  to  Bryce  Canyon  National  Park. 

MORRIS,  Clair  E.,  Professor.  Depression.  The 
World  Book  Encycloi’cdiu  Chicago:  Work!  Book. 

Inc.,  1983.  Vol.  5,  pp.  125-128. 

This  short  article  defines  the  term  "depression'  that  is 
associated  with  changes  in  the  level  of  economic 
activity.  The  effects  ot  depressions  on  individuals  and 
society  are  described  and  a  distinction  is  made  be¬ 
tween  this  type  of  business  condition  and  a  recession. 
Some  of  the  worst  depressions  in  the  United  States  are 
identified  and  the  causes  are  explained.  Keynesian  ag¬ 
gregate  demand  theories  and  monetarist  theories  are 
explored  as  possible  cures  and  preventive  measures  for 
this  kind  of  economic  situation.  A  suggested 
bibliography  of  the  latest  research  on  depression  is  at¬ 
tached,  along  with  a  graph  that  shows  economic  con¬ 
tractions  and  expansions  over  time. 


E  C  O  N  O  M  1  C  S 


Presentations 


BERG,  Gerald,  Instructor,  "The  Incumbency  Rein¬ 
forcement  Theory  of  Advertising  and  Profitability," 
Seminar,  University  of  Maryland,  College  Park, 
Maryland,  13  April  1P83. 

FREDLAND,  J,  Eric,  Associate  Professor,  and  Roger 
D.  LITTLE,  Professor,  "Socioeconomic  Characteristics 
of  the  All  Volunteer  Force.  '  Office  of  Naval  Researcii, 
Manpower  R&D  Committee,  Washington,  D.C., 
September  1982. 

FREDLAND,  J.  Eric,  Associate  Professor,  and  Roger 
D.  LITTLE,  Professor,  Socioeconomic  Characteristics 
of  the  All  Volunteer  Force,"  Tri-Service  Laboratory 
Commanders  Conference.  U.  S.  Naval  Academy, 
Annapolis,  Maryland,  7-8  October  1982. 

GOODMAN,  Rae  Jean  B.,  Associate  Professor,  "  Sav¬ 
ings  and  Loan  Associations  in  the  Mortgage-Backed 
Bond  Market,"  Eastern  Economic  Association 
Meeting,  Boston,  Massachusetts,  10  March  1983. 

LITTLE,  Roger  D.,  Professor,  "Socioeconomic  Status 
of  World  War  II  Veterans  by  Race:  An  Empirical  Test 
of  the  Bridging  Hypothesis,'"  Monterey,  California,  2 
March  1983. 


MACRAE,  C.  Duncan,  Visiting  Professor,  Life  Cycle 
Saving  and  Owner  Occupied  Housing  Demand, 
Southern  Economic  Association.  Atlantj,  Georgia, 
November  1982. 

MACRAE,  C.  Duncan,  Visiting  Professor,  "  Foreign 
Exchange  Gains  and  Losses,  American  Accounting 
Association,  Philadelphia,  Pennsylvania,  April  1083. 

MACRAE,  C.  Duncan,  Visiting  Professor,  "  Expert 
Knowledge  Based  Systems  for  Tax  Policy  Analysis,  " 
New  York  University,  New  fork.  May  1983. 

MACRAE,  C.  Duncan,  Visiting  Professor,  "Currency 
Trading:  Taxation  of  Gains  and  Losses, ""  Georgetown 
University,  Washington,  D.  C.,  lune  1°83. 

WHITAKER,  A.  Royall,  Associate  Professor.  "  Im¬ 
proving  on  Sheppard's  Correction  for  Grouping  Error 
in  Second  Moment  Calculations,"  Eastern  Economic 
Association,  Boston,  Massachusetts,  April  1983. 
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Along  with  full  teaching  loads  this 
year  most  members  of  this  Depart¬ 
ment  have  kept  active  with 
research  or  special  studies.  Assis¬ 
tant  Professor  Brent  completed  his 
project  on  Rousseau  and  East-Asian  thought. 
Assistant  Professor  Dahlgren,  using  documents  in 
libraries  in  Spain  and  France,  has  made  major  pro¬ 
gress  on  her  study  of  Calderon's  allegorical 
drama.  She  has  presented  four  related  papers  and 
written  two  review  articles.  Associate  Professor 
Halbig  has  reported  in  Shipmate  on  the  1982 
Naval  Academy  Foreign  Affairs  Conference, 
translated  two  articles  on  amphibious  warfare,  and 
written  two  professional  articles  for  the  Naval  In¬ 
telligence  Quarterly.  On  other  fronts  he  has 
presented  two  papers  on  computer  aids  to  dictionary 
production  and  another  on  a  pedagogical  topic. 

Associate  Professor  Daniel  Lee  carried  forward 
his  large-scale  computerized  collection  of  data  on 
Chinese  military  leaders,  with  further  research  in 
China.  Assistant  Professor  Rivera-La  Scala  pub¬ 
lished  Volume  I  of  her  study  of  didactic  poetry  in 
fifteenth-century  Spain  and  is  now  working  on 
Volume  II.  Assistant  Professor  Tolstoy  has  com¬ 
pleted  revision  of  his  book  manuscript  on  the  Rus¬ 
sian  Orthodox  Church  during  the  1917  Revolution. 

Among  our  three  foreign  officer-instructors, 
Commander  Battke,  Federal  German  Navy,  made 
a  study  of  the  role  of  women  in  the  U.  S.  Navy, 
and  Lieutenant  Commander  Urvoy,  French  Navy, 
directed  a  research  course  in  French  on  French 
foreign  policy  in  Africa. 

Overall,  in  view  of  the  Department's  roster  of 
eight  civilian  professors  and  three  exchange  of¬ 
ficers,  research  activities  are  in  good  balance  with 
our  primary  effort  in  teaching. 
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LANGUAGE  STUDIES 

Sponsored  Research 


The  Allegorical  Drama  of  Calderon  De  La  Barca 
(1600-1681):  A  Semiotic  Approach  to  the  Auto  Sacramental 

Researcher:  Assistant  Professor  Sharon  G.  Dahlgren 
Sponsor:  Naval  Academy  Research  Council 

This  book-length  study  proposes  to  examine  tionships  between  verbal  and  nonverbal  signs  has  led 

Calderon's  allegorical  drama  as  communicative  to  four  papers  she  has  presented  at  conferences  this 

systems,  including  the  implementation  of  the  tech-  academic  year.  To  explain  the  "world-stage"  metaphor 

niques  of  semiotics,  the  study  of  signs,  sign  functions,  in  El  gran  teatro  del  inundo.  she  has  developed  two 

and  sign  production.  In  approaching  these  plays  as  different  models,  using  Greimas  as  a  base,  that  refer 

sign  systems,  especially  as  they  are  highly  symbolic  to  the  two  different  sets  of  characters  in  the  work, 

art  forms  in  their  presentation  of  abstractions  as  Calderon  establishes  a  recognizable  gestural  system  of 

characters  on  the  stage,  the  researcher  should  help  ex-  communication  between  characters  as  a  visual  means 

plain  the  dramatic  power  they  held,  both  in  Spain  and  of  testing  each  character  to  determine  his  or  her  con- 

abroad.  To  this  effect  the  researcher  has  studied  the  demnation  or  salvation.  The  analysis  of  the  gestural 

works  of  Umberto  Eco  and  his  theory  of  codes,  and  content  in  nondramatic  texts  has  become  a  topic  of  in- 

the  models  of  Algirdas  Greimas,  for  the  analysis  of  terest  for  medievalists  in  very  diverse  areas  of  inquiry, 

the  correspondences  between  differing  cultural  objects,  as  learned  at  the  Medieval  Institute  conference  in  May 

such  as  painting  and  literature.  1983.  She  has  extended  her  investigation  into  dramatic 

The  researcher  is  particularly  interested  in  ques-  and  semi-dramatic  works  before  Calderon  and  has 

tions  of  staging  the  autos  in  the  seventeenth  century  found  that  the  application  of  semiotics  provides  con- 

and  the  visual  effects  designed  to  reinforce  the  verbal  vincing  results  for  the  Early  Renaissance  as  well 

message  of  the  written  text.  The  analysis  of  the  rela- 

Automated  Biographic  Analysis  of  the 
Chinese  Military  Leadership 

Researcher:  Associate  Professor  Daniel  T.  Y.  Lee 
Sponsor:  Defense  Intelligence  Agency 

This  is  a  continuing  long-range  project  to  study  developed.  This  facility  should  allow  analysis  of  pat- 

biographic  characteristics  and  career  patterns  of  terns  in  the  evolving  characteristics  and  backgrounds 

significant  military  leaders  in  the  People's  Republic  of  of  the  key  decision-makers  of  the  country. 

China  (PRC).  Data  entries  in  the  computer  base  are  Research  in  Taiwan  and  Hong  Kong  in  the  summer 

categorized  by  strict  syntactical  rules,  permitting  sum-  of  1982  has  resulted  in  the  addition  of  some  120  new 

marizations  of  single  or  multiple  biographies,  accord-  biographies  to  the  collection.  This  past  year  over 

ing  to  desired  characteristics,  name,  or  location.  three-fourths  of  the  previous  entries  have  been  revised 

Biographies  may  be  linked  to  create  chronological,  or  augmented.  The  total  number  of  leaders  included 

geographical,  and  personal  names  compendia  to  meet  now  stands  at  644.  Associate  Professor  Rodney  T. 

specific  and  detailed  research  needs.  Hierarchical  Tomlinson,  of  the  Political  Science  Department,  serves 

clusterings,  a  technique  to  identify  patterns  in  the  as  research  associate  for  this  project, 

overall  structure  of  the  PRC  leadership,  are  now  being 
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Didactic  Poetry  in  Fifteenth-Century  Spain: 

Juan  de  Mena's  "Coplas  De  Los  Siete  Pecados  Mortales' 

Rim auc  mi  i<:  Assistant  Pkoiissok  Ci  apis  Rim ka-I  \  St  ai  \ 

SPONSOR:  NAVAI  At  API  M\  Rl  SI  ARC  1 1  COt  Nc  It 


The  first  phase  of  this  study  culminated  in  the 
publication  of  Volume  1  in  December  1982,  with  the 
title,  hum  tic  Menus  COPLAS  DE  LOS  SIETE 
PECADOS  MORTALES  mnl  First  Continuation. 

Volume  II  is  now  in  preparation.  It  includes  the 
first  critical  edition  of  the  Second  and  Third  Con¬ 
tinuations  of  the  COPLAS,  left  unfinished  at  Juan  de 
Mena's  death,  and  an  intertextual  analysis  of  the  main 
poem  and  its  three  continuations.  In  order  to  edit  the 
texts,  the  researcher  has  collected,  studied,  and  col¬ 
lated  primary  source  materials  from  British,  French, 
Italian,  and  Spanish  libraries  and  has  established 
detailed,  first-hand  descriptions  of  the  principal 
manuscripts.  To  determine  secondary  sources  and  in¬ 
fluences  in  regard  to  themes,  structure,  style,  and 


language,  she  has  located  and  studied  didactic  works, 
both  literary  and  nonliterarv,  medieval  sermons,  and 
other  religious  and  moralistic  writings  of  the  period. 
After  transcribing  into  modern  script  the  manuscript 
that  will  serve  as  the  base  text  ot  Volume  II,  she  has 
collated  variant  readings  from  manuscripts  and  early 
printings  consulted  last  summer  in  Spain  and  France 
and  has  assembled  an  extensive  bibliography  ot 
analytical  materials.  The  process  of  editing  the  texts  is 
now  almost  complete.  Chapters  providing  a  cultural 
and  literary  orientation  to  the  Second  and  Third  Con¬ 
tinuations  are  now  being  written.  In  addition  to 
Volume  II,  to  be  published  in  book  form,  the  project 
will  result  in  two  journal  articles  dealing  with  related 
findings. 
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Research  Course  Projects 


Current  French  Foreign  Policy  Towards  the  Sub-Saharan 
French-Speaking  Countries  of  Africa 

RlsIAKi  IIIK:  Mll'xtlll’M.W  I  C  KlA  I  K.  Pait 
Apvisik;  I.iii  ti  vast  Commanim  k  l.ou.  Ukyov  Ekinui  Nava 


The  purpose  of  this  project  was  to  study  and  define 
possible  changes  in  France's  African  policy  following 
positions  adopted  by  the  new  socialist  government 
regarding  North-South  dialogues.  The  researcher  first 
determined  that  nothing  very  concrete  has  been 
published  on  French  policies  towards  its  ex-colonies  in 
Africa.  The  project  thus  began  with  documents  ob¬ 
tained  from  the  French  Embassy  containing  official 
policy  statements  and  guidance.  Then  French  press 
comments  were  analyzed.  Next  came  a  substantial  in¬ 
terview  with  a  French  Embassy  Counselor  who  pro¬ 
vided  background  information  in  depth  and  answers 
to  some  specific  questions. 

In  summary,  the  Sub-Saharan  French-speaking 
countries  of  Africa,  even  though  independent  today. 


are  of  definite  national  interest  in  France.  This  study 
offers  an  overview  of  post-World  War  II  relations,  ex 
amines  the  period  just  before  the  1081  elections  in 
France,  and  then  focuses  on  the  present  government's 
policies.  The  immediate  assumption  is  that  no  change 
is  imminent,  but  after  studying  the  ideas  ot  Mr.  Cot. 
ex-Secretary  for  Cooperation  in  the  French  cabinet, 
one  notes  signs  of  fundamental  changes  in  the  ap¬ 
proach  towards  economic  help  to  African  countries. 
These  changes  will  be  gradual,  but  they  introduce  a 
new  emphasis  in  French  foreign  policy  for  Africa.  Thi 
emphasis  concerns  Human  Rights,  choice  of  projects 
for  aid  based  on  practical  benefits  for  the  people,  and 
efficient  use  of  funds. 
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I.ANCUACE  ST  V  PIES 


Publications 


HALBIG,  Michael  C..  Associate  Professor,  Naval 
Academy  Foreign  Affairs  Conference  1982,  Shipmate. 
45  (luly-August  1082),  8-0. 

This  is  a  summary  of  the  1082  Conference,  including 
comments  by  visiting  students  and  observers. 

R1VERA-LA  SCALA,  Gladys,  Assistant  Professor. 
luan  iic  Menas  COrLAS  DE  LOS  SIETE  PECADOS 
MORE ALES  ami  First  Continuation.  Edition.  Notes, 
and  Study,  Vol.  I.  Madrid:  Ediciones  lose  Porrua 
Turanzas,  1982. 

Volume  I  of  this  study  of  didactic  poetry  in  fifteenth- 
century  Spain  is  the  first  critical  edition  of  this  long 


medieval  poem,  a  bestseller  in  its  time.  Written  by 
Juan  de  Mena,  a  major  poet,  and  Gomez  Manrique,  a 
prominent  literary  and  political  figure,  it  deals  with 
the  seven  deadly  sins. 

The  editor's  book  opens  with  a  discussion  of  the 
poem  and  its  place  in  the  didactic  tradition  of  Spain 
and  Western  Europe.  She  follows  with  an  analysis  of 
the  base  manuscript  and  explains  its  relationship  to  24 
other  extant  versions.  The  book  concludes  with  an 
edited  text  of  the  poem,  a  section  on  variant  readings, 
and  glossaries  of  Spanish  medieval  terms  and  proper 
names.  It  thus  provides  a  thorough  study  of  one  of 
Spain's  most  influential  literary  works  of  the  pre- 
Renaissance  period. 
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Presentations 


BRENT.  Steven  T..  Assistant  Professor.  'Rousseau's 
Emile  and  the  'Xue  Ji':  Humanistic  Universal,  Ken¬ 
tucky  Foreign  Language  Conference.  Lexington,  Ken¬ 
tucky.  April  1083. 

DAHLGREN,  Sharon  G.,  Assistant  Professor,  La 

Provence  d'hier  et  daujourdhui  Alliance  Francaise 
d'Annapolis,  September  1982. 

DAHLGREN.  Sharon  G..  Assistant  Professor.  "Petrar¬ 
chan  Motifs  in  the  Pastoral  World  of  Jorge  de 
Montemayor:  A  Study  of  the  Eclogues  in  the  Cancionero 
(1554  and  1562),"  Annual  Meeting  of  the  Modem 
Language  Association  of  America.  Los  Angeles,  Califor¬ 
nia,  December  1082. 

DAHLGREN,  Sharon  G.,  Assistant  Professor,  "  Estas 
son  las  senales  de  amor':  Semiotic  Systems  and  Mystic 
Experience  in  Santa  Teresa  de  Jesus,"  Annual  Meeting 
of  the  Modern  Language  Association  of  America.  Los 
Angeles,  California,  December  1982. 


DAHLGREN,  Sharon  G.,  Assistant  Professor,  Court¬ 
ly  Lyric  and  Dramatic  Technique  in  Gil  Vicente  and 
Jorge  de  Montemayor."  18th  International  Congress  id 
The  Medieval  Institute.  Kalamazoo,  Michigan.  May 
1983. 

HALBIG,  Michael  C..  Associate  Professor.  Reversing 
Word  Fields:  Models  and  Methods."  Annual  Con¬ 
ference  of  American  Translators'  Association, 
Washington,  D.  C..  October  1982. 

HALBIG,  Michael  C.,  Associate  Professor.  On  Min¬ 
ing  a  Word  Field:  The  New  Technologies.  Annual 
Conference  of  American  Translators'  Association. 
Washington,  D.  C..  October  1982. 

HALBIG,  Michael  C.,  Associate  Professor.  Spoken 
Homework  on  Cassettes:  Teaching  the  Spoken 
Language."  Third  Conference  on  Individualized  In¬ 
struction  in  Foreign  Language  Teaching.  Columbus, 
Ohio,  May  1083. 


DAHLGREN.  Sharon  G.,  Assistant  Professor,  "The 
Staging  of  El  gran  teatro  del  mundo:  A  Semiotic  Ap¬ 
proach  to  the  Aufo  Sacramental.  Annual  Meeting  of 
the  Modern  Language  Association  of  America,  Los 
Angeles,  California,  December  1°82. 
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His  Excellency 

BERNARD  VERNIER-PAUIEI 

Ambassador  ot  franco 


Political  Science  Department  faculty 
members  and  midshipmen  students 
undertook  extensive  research  and 
writing  in  all  disciplinary  fields  during 
the  1982-1983  academic  year.  Ten 
faculty  members  and  seventeen  midshipmen  pur¬ 
sued  fifty-nine  projects  in  the  areas  of  political 
theory  and  methodology,  U.  S.  politics,  com¬ 
parative  and  international  politics,  and  foreign 
policy  analysis,  as  well  as  several  related  to 
classroom  teaching.  Three  broad  topical  areas 
received  special  attention:  Latin  America  (four¬ 
teen  projects),  Soviet  Union  and  Eastern  Europe 
(twelve  projects),  and  the  North  Atlantic  Treaty 
Organization  (eleven  projects).  Other  specific 
topics  addressed  included  U.  S.  warfare  doctrine 
and  defense  issues,  U.  S.  Congress,  the  United  Na¬ 
tions,  Chinese  leadership,  international  law,  the 
U.  S.  legal  system,  communications  theory  and  in¬ 
ternational  politics,  military  sociology,  politics  in 
South  Africa  and  in  the  Middle  East,  and 
computer-aided  teaching  devices.  Eleven  publica¬ 
tions  included  two  books,  seven  articles,  a 
teaching  package,  and  a  book  review.  In  addition, 
three  books  and  three  articles  were  accepted  for 
publication.  As  this  summary  indicates,  the 
Political  Science  Department  continues  to  main¬ 
tain  a  research  environment  that  encourages  pro¬ 
fessional  growth  of  the  faculty,  allows  outstand¬ 
ing  midshipmen  to  pursue  special  studies,  and  sup¬ 
ports  teaching  excellence. 


r  o  1. 1  t  K  a  i  sci  i  \  c  i- 

Sponsored  Research 


Midshipmen  Characteristics  of  Those  Who  Stay  Vs. 
Those  Who  Leave:  An  Analysis 

RUSK  ARC  HER:  PROCESSOR  CHARLES  L.  ClX'HRAN 

Sponsor :  Navai  Personnei  Researc  h  and  Deveioi’ment  Center 


Midshipmen  entering  the  Naval  Academy  in  the  sum¬ 
mer  of  1978  took  the  American  Council  on 
Education's  Student  Information  Form  Questionnaire. 
This  questionnaire,  also  given  to  entering  college 
students  throughout  the  nation,  allows  us  to  compare 
midshipmen  characteristics  (i.e.,  demographic,  per¬ 
sonality,  and  personal  data)  with  those  at  other  col¬ 
leges. 

In  late  summer  1982,  follow-up  surveys  were 
mailed  out  to  all  who  entered  in  1978,  whether  they 


graduated  from  USNA  or  pursued  an  alternative 
career  path.  The  follow-up  questionnaire  includes 
several  items  pertaining  to  their  views  of  the  academy 
(faculty,  curriculum,  student  cohorts,  etc.).  Items 
from  the  follow-up  survey  are  being  analyzed  in  con¬ 
junction  with  the  midshipman's  response's  on  the  Stu¬ 
dent  Information  Form  he  completed  upon  entrance  to 
the  Academy.  In  this  way,  social,  demograpic.  per¬ 
sonality,  and  other  correlations  between  stayers  and 
leavers  can  be  determined. 


The  Nato  Theater  Nuclear  Force  Modernization 
Debate  and  Soviet  Response  to  Modernization  Plans 

Researcher:  Assistant  Proeessok  Gaie  A.  Mattox 
Sponsor:  Navai  Academi  Research  Count,  ii 


In  the  mid-1970s,  the  demise  of  U.  S.  nuclear  superiority 
and  advent  of  US /USSR  strategic  parity  prompted  Euro¬ 
pean  unease  with  the  existing  theater  nuclear  imbalance. 
In  addition,  the  deployment  of  the  SS-20,  beginning  in 
1976,  by  the  Soviet  Union  posed  a  qualitative  as  well  as 
quantitative  improvement  in  Soviet  capabilities  on  the 
European  continent.  The  nuclear  imbalance  on  the  conti¬ 
nent,  which  had  previously  been  accepted  in  light  of  U. 
S.  strategic  nuclear  guarantees,  was  no  longer  acceptable 


to  the  NATO  alliance.  The  NATO  response  was  the 
1979  dual-track  decision  to  reestablish  the  nuclear 
balance  through  either  arms  control  negotiations  or  a 
program  of  theater  nuclear  modernization.  The  Soviet 
response  to  the  decision  has  been  to  offer  a  moratorium 
of  theater  nuclear  force  deployments  during  the  Geneva 
arms  control  talks  and  attempt  to  dissuade  the  West 
Europeans  from  accepting  the  planned  nuclear 
deployments. 


Maneuver  Warfare  and  The  Marine  Corps 

Researcher:  Captain  Richard  S.  Moore  USMC 
Sponsor:  Naval  Academy  Research  Council 


This  study  examines  the  principles  of  maneuver  and 
applies  them  to  specific  U.  S.  Marine  Corps  air- 
ground  and  amphibious  doctrine.  The  objective  is  to 
develop  a  new  doctrinal  approach  for  the  Marine 
Corps  that  will  enable  the  Corps  to  fight  successfully 
on  the  modern  battlefield.  This  study  begins  with  an 
examination  of  maneuver  warfare  concepts  as 
developed  by  Colonel  John  Boyd,  USAF  (Ret  ),  and 
places  them  in  historical  context,  particularly  as  they 
have  been  applied  in  the  20th  Century.  Following  this, 


detailed  doctrinal  principles  will  be  developed  and  ap¬ 
plied  to  current  Marine  Corps  tactical  and  operational 
doctrine.  Special  emphasis  will  be  given  to  the  air- 
ground-logistics  concepts  of  the  Marine  Corps  and  to 
the  amphibious  applications  of  maneuver  warfare.  The 
outline  has  been  forwarded  to  several  military  and 
civilian  analysts  for  comment,  and  research  has  been 
conducted,  with  a  trip  to  29  Palms,  California,  in  luly 
1983  to  observe  Marine  Corps  combined  arms  train¬ 
ing. 
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Political  Culture  of  Poland 

Rl  S  AKUII-K:  ASSM  AN  1  PKOI  1  sMHi  Alt  I  I II  K  R.  RacIIUAIP 
St'ONsOK:  \.W  ,\l  Ac.APIM'l  Rl  St  AKCI I  COI  NC  It 

This  study  examines  the  political  culture  ot  Poland.  a  society's  political  preferences,  stability,  and 

specifically  shared  opinions,  attitudes,  values,  habits,  instability. 

and  beliefs  and  orientations  toward  the  political  The  methodology  used  in  this  study  involves  the 

process.  Political  culture  in  Poland  is  transmitted  from  examination  ot  interplay  between  ideology  and 

generation  to  generation  and  determines  national  political  behavior,  and  attitudes  toward  the  state, 

identity.  It  is  an  essential  variable  which  accounts  for  trade  unions,  church,  etc. 


Biographic  Analysis  of  Chinese  Leadership 

RlSI.AKC  IKK:  AsSOCI.au  Professor  Ropnia  G.  Tomiinxon 
SPONSOR:  DEFENSE.  I  NTH  I IOI- NT  t  At  .INC  'i 

This  study  is  an  analysis  of  eighteen  biographic  Research  includes  automated  linkages  of  "who  knows 

characteristics  of  the  leaders  ext  the  People's  Republic  whom,"  identifying  rising  stars  in  the  Chinese  hicrar- 

of  China.  English-text  summaries  are  prepared  accord-  chy.  Research  is  on  a  continuing  basis  and  includes 
ing  to  strict  syntactical  rules,  with  imbedded  computer  the  development  of  a  public  appearance  file  that  will 

flags  affixed  to  proper  names  and  locations,  permitting  be  linked  to  the  biography  tile.  When  complete,  it  will 

researchers  to  link  biographical  names  with  names  and  be  possible  to  develop  seniority  lists  and  study  pat- 
locations,  in  the  biographical  text.  terns  in  behavior  of  Chinese  leaders. 


roii  t  ic  a  i  sci  i:  \  c  i 


Independent  Research 


Diplomacy  in  the  South  Atlantic  Crisis  of  1982 


RESEARCHER:  PROFESSOR  G.  Poi’F  ATKIN'S 


On  2  April  1982,  Argentina  invaded  and  took  military 
control  of  the  inhabited  portions  of  the  United 
Kingdom's  Falkland  Islands  colony  in  the  South  Atlan¬ 
tic.  Argentina  asserted  it  was  enforcing  its  rightful 
sovereignty  over  the  Islas  Malvinas,  the  name  it  applied 
to  the  disputed  territory.  Costly  naval,  air,  and  land 
warfare  ensued,  effectively  ending  on  14  June  with 
Argentina's  defeat  at  the  hands  of  British  armed  forces. 
The  United  States,  the  United  Nations,  the  European 
Community,  and  the  Inter-American  System  made  con¬ 


siderable  diplomatic  efforts,  first  to  avoid  warlare,  then 
to  end  it,  and  finally  to  repair  postwar  relations.  Other 
actors,  such  as  the  Soviet  Union,  the  Vatican,  the  Con¬ 
ference  of  Nonaligned  Nations,  and  many  more,  were 
involved  to  some  degree.  However,  this  essay  em¬ 
phasizes  the  roles  played  by  the  disputants  and  the 
principal  third  parties.  While  the  crisis  seemed  to  begin 
as  an  isolated  series  of  events  in  a  remote  corner  o!  the 
globe,  it  ended  with  important  consequences  lor  inter¬ 
national  politics  on  several  levels. 


Who  Joins  the  Armed  Forces? 

Researcher:  Professor  John  A.  Fitzgerald 


The  study  is  an  examination  of  two  civilian  popula¬ 
tion  groups:  18-20  year  olds  who  express  an  interest  in 
joining  the  military  and  their  counterparts  who  do 
not.  These  two  groups  are  compared  in  terms  of  their 


relative  criminal  and  social  deviancy  characteristics. 
The  objective  is  to  refine  screening  procedures  using 
national  survey  data  from  the  Department  ot  Labor 
and  Ohio  University. 


Iran:  Tradition  and  Turmoil 

RES!  ARC  HER:  FOREIGN  SERVICE  OEEIC  ER-4  JOHN  W.  I.IMHEK1 


Iran  is  the  only  Middle  Eastern  state  to  have  preserved 
its  national  identity  through  the  upheavals  of  the 
Arab,  Turkish,  and  Mongol  invasions.  Modern  Iran  is 
the  heir  to  the  richest  culture  in  the  Middle  East— a 
culture  that  penetrates  tar  beyond  that  state's  political 
boundaries.  Afghanistan.  Turkey,  the  Eastern  Arab 
states,  the  Indian  sub-continent,  Soviet  Central  Asia, 
and  the  Caucasus  have  all  been  parts  of  the  Iranian 
cultural  empire. 

This  book  seeks  elements  ot  continuity  in  Iranian 
society  from  pre-Islamic  times  to  the  turmoil  of  the 
Islamic  Republic.  It  discusses  the  persistence  ot  religion 
as  a  dominant  force  in  politics  and  society:  the  attrac¬ 
tion  of  unorthodox  doctrines  such  as  Mazdakism, 


Bahaism,  and  revolutionary  Shi  ism:  t he  tradition  ot 
strong,  charismatic  leadership  under  various  names; 
and  the  constant  problem  of  ruling  peoples  ot  diverse 
tribal,  religious,  and  linguistic  affiliation. 

This  work  looks  tor  the  explanation  ot  recent 
pol  ical  changes  in  conditions  peculiarly  Iranian  It 
examines  the  society  emerging  from  the  revolution  and 
some  of  its  new  institutions:  the  revolutionary  guards, 
the  assembly,  the  neighborhood  committees  and  the 
Friday  prayer  leaders.  Focusing  on  the  continuing  ten¬ 
sion  between  pragmatism  and  revolutionary  idcologv. 
it  discusses  the  possible  direction  ol  events  when  Iran 
begins  rebuilding  its  economy  and  establishes  stable 
political  institutions. 


Soviet  Policy  Toward  Western  Europe,  1977-1983 

Researches:  Assistant  Professor  Arthur  R.  Rachivai  n 

This  work  deals  with  trade  and  political-military  views  on  the  INF  talks,  the  peace  offensive,  and  the 

relations  between  Western  Europe  and  the  Soviet  attempts  to  "decouple"  American  and  West  European 

Union,  and  examines  the  Soviets'  aims:  that  is,  their  security. 


World  Politics  in  the  General  Assembly 

Researcher:  Assoc  iate  Professor  Rodney  G.  Tomi  inson 

Th  is  result  updates  the  original  work  of  Hayward  show  that  voting  blocs  coalitions  form  around  issues 

Alker  and  Bruce  Russett  of  Yale  University.  The  and  less  around  philosophies,  as  had  been  the  case  in 

Alker  Russett  undertaking  studied  voting  patterns,  the  earlier  years  of  the  United  Nations.  The  researcher 

issues,  and  bloc  formation  for  the  period  1947-1964,  prepared  a  computer  model  that  replicates  the  Alker 

This  research  replicates  the  previous  research  for  the  Russett  design.  The  model  calculates  voting  "scores" 

1947-4964  period  and  then  launches  into  the  period  for  nations  and  issues  and  passes  these  scores  to  a 

1965-1983  with  intention  to  extend  the  Alker  Russett  factor  analysis  program.  After  factor  analysis  another 

research  and  explore  new  insights  and  factors  molding  set  of  programs  links  nation  names  and  issue 

world  politics  at  the  United  Nations.  Findings  to  date  descriptions  to  the  factors. 


Write  Your  Congressman 

Researcher:  Associate  Professor  Stephen  E.  Frantzich 

Th  is  book-length  manuscript  analyzes  communications  the  application  of  modern  information  technology, 
patterns  between  members  of  Congress  and  their  con-  The  research  confronts  all  aspects  of  the  communica- 

stituents.  While  the  d  ctum  "Write  Your  tions  nexus  with  special  emphasis  on  the  impact  ot 

Congressman"  has  been  a  lo..g-standing  aspect  of  the  communications  and  the  implications  of  current  trends 

American  system,  it  has  taken  on  new  meaning  with  for  the  future, 

the  dramatic  increase  in  two-way  communications  and 


Research  Project  Courses 


The  Trans-Siberian  Pipeline:  Cause  For  A  "Progressive 
Divorce"  Within  the  Western  Alliance 

Researcher:  Midshipman  I  C  Pah  Becker 
Adviser:  Assistant  Professor  Artiiir  R.  Rachivai  d 


In  the  post-detente  era,  the  Western  Alliance  has 
undergone  an  alarming  division  between  the  United 
States  and  Western  European  nations.  Foreign  policy 
objectives  within  the  Alliance  have  undergone  revisions 
that  have  resulted  in  a  fragmented  approach  to  dealings 
with  the  Soviet  bloc.  This  growing  dichotomy  within 
the  Alliance  was  exemplified  by  the  recent  controversy 
surrounding  the  Trans-Siberian  Pipeline.  The  Reagan 
Administration  claimed  its  allies  were  inviting  economic 
blackmail  because  ot  vulnerability  to  Soviet  political 
pressures.  More  importantly,  it  would  benefit  Moscow 


with  hard  currency  that  would  boost  a  sick  Soviet 
economy  and  fuel  their  expanding  military  economy. 
However,  the  economic  benefits  gained  through  this 
joint  Soviet  venture  were  enough  to  convince  European 
states  to  disregard  U.  S.  opposition.  The  unsuccessful 
economic  sanctions  imposed  by  the  United  States  ex¬ 
acerbated  the  "progressive  divorce  ’  developing  between 
the  United  States  and  Western  Europe.  The  purpose  ot 
this  research  project  was  to  examine  this  friction  in 
terms  of  the  specific  issue  of  the  Trans-Siberian 
pipeline. 


Defense-Related  Political  Action  Committees  and 
Congressional  Voting  Patterns 

Researchers:  Midshipmen  l  C  Richard  Hans  and  Michael  Worley 
Adviser-.  Associate  Professor  Stephen  E.  Frantzich 


Relying  on  campaign  contribution  data  from  the 
Federal  Elections  Commission  and  voting  records  of 
the  Congress,  this  study  analyzed  six  years  of  data  to 
determine  the  degree  to  which  campaign  contributions 
are  related  to  Congressional  voting.  Once  it  was 
definitely  determined  that  the  two  factors  were 
related,  two  competing  hypotheses  were  tested.  The 
first  viewed  campaign  contributions  as  an  incentive 
which  precedes  voting  behavior  and  the  second 
viewed  contributions  as  a  reward  for  past  legislative 


support.  Both  factors  seem  to  be  at  work  with  the 
reward  relationship  a  bit  stronger.  In  looking  at  the 
relationships  over  time,  it  is  clear  that  recent  increases 
in  PAC  activity,  especially  in  the  defense  realm,  have 
increased  the  degree  of  linkage.  The  relationships  were 
controlled  to  factor-out  aspects  such  as  seniority  and 
party  identification.  Party  was  important  in  that 
Republicans  supported  national  defense  votes  quite 
highly,  whether  or  not  they  received  defense  PAC 
contributions. 


Rumania  and  the  Soviet  Union 

Researcher:  Midshipman  l  C  James  W.  L.  Hi'dson 
Adviser:  Assistant  Professor  Artiiir  R.  Rachivai.d 


Soviet  occupation  of  Rumania  after  W'orld  War  II  led 
to  extensive  Soviet  military  basing  and  exploration  of 
Rumanian  resources,  continuing  until  the  Soviet 
withdrawal  in  1958.  Rumanian  leadership  was  permit¬ 
ted  to  administer  policy  during  and  after  the  occupa¬ 
tion  because  of  Rumania's  subsequent  displays  of  in¬ 
dependence  have  strongly  appealed  to  the  Rumanian 
people.  Rumania  has  a  strong  and  prepared  army  and 
reserve  military  structure,  and  refuses  to  participate  in 
Warsaw  Pact  maneuvers.  Basic  Rumanian  policies 
have  not  changed  since  the  early  l°60s,  when  the 
Soviet  attention  was  diverted  from  Rumania  to  the 


Sino-Soviel  dispute.  The  most  noteworthy  problem 
Rumania  experiences  is  economic  -owing  foreign  banks 
great  debts.  This  may  lead  Rumania  to  seek  greater 
trade  contracts  with  the  Soviet  Union  and  the  Com¬ 
munist  bloc,  thereby  appearing  to  bow  to  the  Soviets. 
Rumania  has  received  extensive  economic  aid  from  the 
United  Stales,  as  well  as  most  lavored  nation  status, 
and  as  a  result  is  improving  her  condition,  but  needs 
to  make  significant  technological  advances  in  order  to 
stand  on  her  own  again.  These  moves  toward  in¬ 
dependence  from  the  Soviet  Union  will  remain  dil- 
ficult  for  Rumania. 


Terrorism  in  Latin  America 

Researcher:  Midshipman  l-'C  Susan  M.  Koye 
Adviser:  Professor  C.  Pope  Atkins 

The  purpose  of  this  research  paper  was  to  evaluate  the  predicting  these  trends.  An  introductory  section 
terrorist  threat  in  contemporary  Latin  America.  Ter-  reviews  the  literature  on  terrorism  and  summarizes  the 

rorist  acts  have  stirred  international  concern  as  well  as  major  theories  about  its  causes  and  processes.  Subse- 

created  political  complications  within  affected  coun-  quently,  the  analysis  focuses  on  terrorist  groups  in 

tries.  The  objective  of  this  research  study  is  to  Venezuela,  Uruguay,  and  Nicaragua.  These  particular 

evaluate  terrorist  strategies,  motives,  ideologies,  and  countries  were  selected  for  individual  case  study 

goals  and  to  determine  whether  any  trends  will  con-  because  each  country  recently  has  had  a  strong 

tinue  in  Latin  America.  The  social,  political,  and  challenge  of  guerrilla  warfare.  They  represent  different 

economic  conditions  prevalent  during  the  past  periods  social  settings  within  which  important  guerrilla  groups 

of  terrorism  will  also  be  evaluated  as  an  aid  in  operated  and  different  political  outcomes  resulted. 

Patterns  of  Soviet  Diplomacy  and  Negotiating  Behavior 
and  Relevance  to  Strategic  Arms  Control 

Researcher:  Midshipman  f/C  Thomas  B.  Modly 
Adviser:  Assistant  Professor  Arthur  R.  Rachwald 

From  a  strategic  perspective,  the  existence  of  nuclear  tions.  This  study  has  revealed  the  existence  of  distinct 

arms  has  often  been  cited  as  the  most  destabilizing  ele-  patterns  of  Soviet  behavior  which  evolved  as  a  result 

ment  in  U.S. -Soviet  relations.  Though  they  have  been  of  cultural  influences  and  past  negotiating  experiences, 

successful  as  deterrent  forces,  the  massive  strategic  Russian  xenophobia  and  historical  emphasis  on  na- 

nuclear  arsenals  of  both  nations  have  continued  to  ex-  tional  self-preservation  have  emerged  as  the  prevailing 

pand  international  concern  as  to  their  necessity  as  in-  motivations  for  Soviet  approaches  to  international  af- 

struments  of  peace.  Both  the  United  States  and  the  fairs  and  diplomacy.  The  Soviet  Union's  diplomatic 

Soviet  Union  have  recognized  and  shared  this  concern  posture  has  also  been  shown  to  be  highly  dependent 
and  have  attempted  to  alleviate  this  instability  upon  their  perceptions  of  strength  and  weakness.  The 

through  negotiations  for  nuclear  arms  limitations.  This  Soviet  Union's  negotiating  tactics  generally  corn- 

fact  justified  a  study  of  dominant  Soviet  patterns  of  promise  on  ideological  principles  whenever  serious 

diplomacy  and  negotiating  behavior:  in  particular,  an  threats  to  their  national  security  are  perceived.  This 

analysis  of  the  specific  cultural,  historical,  and  compromise,  however,  redirects  Soviet  emphasis  to 

organizational  characteristics  of  the  Soviet  diplomatic  the  projection  of  specific  short-term  objectives  through 

service  and  diplomatic  tendencies  in  strategic  negotia-  an  aggressive  negotiating  stance. 

American  Defense  Priorities  for  the  1980s 

Researcher:  Midshipman  i  /C  Gordon  Moller 
Adviser:  Assistant  Professor  Arthur  R.  Rachwald 

The  purpose  of  this  paper  was  to  assess  the  defense  areas  received  extensive  analysis:  strategic  rocket 

needs  of  the  United  States  for  the  remainder  of  this  forces  and  bombers,  theater  nuclear  forces,  enhanced 

decade  and  into  the  1990s.  A  general  overview  of  the  radiation  weapons,  conventional  forces  (size  and 

present  international  situation,  as  it  concerns  defense,  structure),  and  arms  control  efforts.  After  examining 

allowed  an  objective  assessment  of  what  the  United  present  problems  in  each  area,  a  set  of  policy  recom- 

States  should  do  to  maintain  her  own  national  securi-  mendations  for  each  was  proposed  to  address  the  defi- 

ty  and  protect  her  allies,  while  concurrently  reducing  ciencies.  Several  other  areas  were  briefly  discussed  as 

international  tensions.  Then  the  threat  from  the  Soviet  well:  principal  of  these  were  readiness,  budgetary  con- 

Union  was  sketched  and  the  relative  capabilities  of  the  siderations,  standardization  among  allies,  and 

United  States  and  its  allies  examined.  The  following  technological  advancements  that  could  affect  security. 


The  International  Political  System  on  a  Computer  for  use 
in  Simulations  of  Political  Situations 

Researcher:  Midshipman  l  C  Sri  mi  \  Nounni 

ADVISER:  AsSCX  IAII  1'KOI  l  SSOK  RODNEY  G.  TOMI  1NSON 

The  project  involves  combining  phenomena  to  create  coalition  formation.  This  model  and  associated  control 

a  computer  model  that  operates  continuously  while  programs  will  (unction  on  ihe  Naval  Academy  coin- 

simulation  players  interact  with  one  another.  By  stu-  puter  and  permit  groups  o!  students  lo  develop  situn¬ 
dying  past  models,  knowledge  ot  the  functioning  ot  tional  simulations  ol  international  politics.  The  com- 

the  international  political  system  was  developed  and  pleted  wmrk  was  turned  over  lo  the  faculty  advisor  lor 

then  applied  to  this  original  model.  It  emphasizes  the  classroom  applications, 

intersection  ot  trade,  war.  diplomacy,  deterrence,  and 

Illegal  Immigration  Across  the  United  States-Mexican 
Border:  A  Continuing  Dilemma 

RESEARCHER:  Midshipman  !  C  Mim  Oktk.a 
ADVISER:  PROCESSOR  G.  Port  AtMN'S 

This  paper  is  an  analysis  ot  the  illegal  immigration  in  the  western  hemisphere  with  Hispanics  the  second 

problem  in  United  States-Mexican  relations.  It  pro-  largest  minority  in  the  nation.  The  pressure  lo  arrive  at 

vides  a  background  ol  various  border  programs  that  some  solution  ot  the  illegal  immigration  problem  is  ap- 

have  been  formulated  in  recent  years,  including  the  parent.  This  pressure  comes  not  only  from  LI.  S.  ad- 

Brih'cro  program  and  the  Border  Industrialization  pro-  ministralors  bul  Hispanic  organizations  as  well, 
gram.  The  causes  and  effects  ot  illegal  immigration  Depressed  wages  in  the  United  States,  displacement  ol 

across  the  U.S. -Mexican  border  are  then  analyzed.  II.  S.  workers,  and  drains  on  educational  and  social 

These  causes  include  wage  differentials  between  U.  S.  services  push  tor  some  type  ot  policy  solution.  The 

and  Mexican  workers  and  the  population  growth  rate  general  interdependence  that  exists  at  the  U.  S. -Mexican 

and  unemployment  in  Mexico.  Implications  ot  the  border  makes  it  even  more  difficult  to  arrive  at  some 

problem  center  around  the  tact  that  the  United  Stales  kind  ol  policy  solution, 

has  become  the  fourth-largest  Spanish-speaking  nation 

The  Hungarian  Political  System  Today: 
Evolution  and  Analysis 

Rt.St-AKC  I  U  K:  MIDSHIPMAN  I  C  KEVE  PAP!’ 

Adviser:  Assistant  Professor  Arthur  R.  Racehvaid 

This  paper  is  an  analysis  of  the  Hungarian  political  place  in  Hungary,  a  Soviet  bloc  country,  has  great 

system  today  and  the  historical,  political,  and  social  significance):  and  3.  a  description  ol  the  Hungarian 

events  that  influenced  it.  The  paper  consists  of  three  government,  including  its  structure  and  social  and 

major  parts:  1.  An  historical  introduction  describes  cultural  implications  influences, 

the  events  prior  to  1956.  when  Janos  Kadar  became  Although  Hungary's  freedom  ot  action  remains 

head  of  the  Communist  Party  and  his  country;  2.  an  severely  restricted  by  the  Soviet  Pinion,  anil  it  is  laced 

analysis  of  the  major  reforms  that  have  occurred  in  with  major  social  problems,  reforms  have  been  im- 

Hungary  since  1956.  (the  fact  that  reforms  have  taken  plemented  with  surprising  smoothness. 


Geopolitics  and  Conflict  in  the  Southern  Cone 

Researcher:  Midshipman  l  C  Amadd  Parka 
Adviser:  Professor  G.  Pope  Atkins 


Geopolitics  has  become  increasingly  important  in  the 
Southern  Cone  nations  of  South  America,  where  its 
application  has  affected  both  domestic  and  foreign 
policy.  Applied  geopolitics  is  particularly  prevalent  in 
Argentina,  Brazil,  and  Chile  (the  ABC  countries), 
whose  current  military  governments  have  used 
geopolitics  in  an  effort  to  solve  national  problems  that 
have  existed  since  colonial  times.  This  geopolitical 
thinking  focuses  not  only  on  programs  for  internal  na¬ 
tional  development,  but  also  on  international  relations 
and  power  politics.  Application  of  geopolitics  by  the 
ABC  countries  has  usually  been  at  the  expense  of 
neighboring  states,  so  that  several  conflicts  have  arisen 
in  the  Southern  Cone  over  related  issues. 


This  paper  is  an  analysis  ot  the  application  of 
geopolitics  by  Argentina.  Brazil,  and  Chile,  and  ot  the 
relationship  of  their  application  to  conflict  in  the 
Southern  Cone.  Beginning  with  the  military  coup 
d'etat  in  Brazil  in  1964,  the  Southern  Cone  nations 
have  successively  adopted  geopolitical  thinking  tor  the 
solution  ot  regional  international  problems.  The  other 
nations  have  generally  emulated  the  Brazilian  model: 
this  includes  not  only  Chile  (with  the  overthrow  ot 
Allende  in  1973)  and  Argentina  (with  the  overthrow 
of  the  Peron  government  in  1076).  but  also  the  smaller 
"buffer  "  states  of  Paraguay,  Uruguay,  and  Bolivia. 
Relations  among  these  nations  have  been  increasingly 
based  on  geopolitical  issues  or  concerns. 


A  Comparative  Analysis  of  the  Disposition  of  Drunk 
Driving  Cases  in  the  Maryland  District  Court,  Annapolis 


RESEARCHER:  MIDSHIPMAN  1 /C  RICHARD  A.  SCHOTT 
Adviser:  Professor  John  A.  Fitzgerald 


The  hypothesis  of  the  study  is  that  white,  middle- 
aged,  white-collar  males  are  less  severely  punished  for 
drunk  driving  violations.  It  is  substantially  supported 
by  the  data,  except  that  it  was  the  elderly,  rather  than 
the  middle-aged,  that  fared  best.  A  secondary  conclu¬ 


sion  is  that  significant  variability  in  sentencing  exists 
among  the  four  judges  studied.  Data  were  recorded 
from  attendance  at  Maryland  District  Court  sessions 
over  a  two  month  period,  and  supplemented  by  inter¬ 
views  with  court  personnel. 


Central  Asian  Demographics  and  Future  Instability 

in  the  Soviet  Union 

Researcher:  Midshipman  1  C  Paul  W.  Siecrist 
Adviser:  Assistant  Professor  Arthur  R.  Rac  hwai  d 


This  study  examines  Soviet  population  change  in  rela¬ 
tion  to  ethnic  and  nationality  issues  and  effects  on 
Soviet  manpower  demands.  The  paper  began  as  an  in¬ 
vestigation  into  the  effects  of  the  demographic  changes 
that  have  been  noted  in  the  Soviet  Central  Asian 
Republics  as  a  result  of  the  1959  and  1970  Soviet  cen¬ 
suses.  As  a  political  science  student  who  has  studied 


with  an  emphasis  on  both  the  ideological  and  practical 
working  aspects  of  the  world's  communist  regimes  and 
their  effects  on  U.  S.  national  security,  a  major  change 
in  the  Soviet  population's  composition  was  of  interest 
in  light  of  the  possible  adaptations  that  the  world's 
largest  and  most  powerful  communist  state  may  have 
to  make  to  adjust  to  the  change. 


The  Ukrainians  and  Bolshevik  Nationality  Policy, 

1915-1938 


Researcher:  Midshipman  l  C  Chari  es  J.  Sitakski 
Adviser:  Assistant  Professor  Arthur  R.  Rachwai  d 

This  study  examines  Soviet  nationality  policy  toward  as  the  need  for  such  changes  arose.  The  policy  was 

Ukrainians.  Nationality  policy  began  to  serve  the  used  and  changed  as  necessary  to  perpetuate  first  the 

Bolsheviks  as  a  tool  during  the  pre-Revolutionary  Revolution,  then  the  Russian  cause,  and  finally  the  in¬ 
period  and  continued  to  be  used  as  such  well  after  the  terests  of  the  Bolshevik  Party.  Nationality  policy 

establishment  of  the  USSR.  But  the  nationalities  policy  served  three  distinct  purposes  between  1915  and  1938 

of  the  Bolsheviks  at  the  start  of  the  Revolution  hardly  during  three  different  time  periods.  The  transition 

resembled  the  Stalinist  policy  of  the  late  1930s.  The  from  one  period  to  the  next  was  an  evolution,  usually 

nationalities  policy  of  the  Bolsheviks  was  a  concept  gradual,  and  marked  only  by  subtle,  seemingly  minute 

which  was  constantly  subjected  to  new  interpretations  changes  in  the  interpretation  of  the  nationality  policy. 

Electronic  Surveillance:  National  Security  or 
Governmental  Espionage? 

Researcher:  Midshipman  l/C  Stephen  C.  Trainor 
Adviser:  Professor  Charles  L.  Cochran 

The  purpose  of  this  research  is  to  investigate  the  role  government  and  protect  the  rights  of  individual 

of  international  law  in  intelligence  activities.  The  citizens  under  the  Constitution.  The  paper  examines 

ultimate  choice  of  the  topic  came  as  a  result  of  infor-  legal  and  practical  obstacles  in  the  United  States  con- 

mation  made  available  by  General  John  Warner,  cerning  official  secrecy.  Court  cases  are  examined 

USAF  (Ret.),  of  the  Defense  Intelligence  School.  It  is  along  with  the  statutes  authorizing  intelligence  agen- 

an  investigation  of  the  efforts  to  tighten  secrecy  in  cies  to  conduct  their  authorized  activities. 

Sino-Soviet  Relations,  A  Chinese  Perspective 

Researcher:  Midshipman  l/C  Kim  Williams 
Adviser:  Assistant  Professor  Arthur  R.  Rachwald 

One  of  the  most  crucial  relationships  in  the  world  to-  the  conflict.  Mao  became  convinced  that  the  Soviet 

day  is  the  one  between  China  and  the  Soviet  Union.  model  was  irrelevant  to  Chinese  problems  and  em- 

Except  for  a  brief  period  of  close  alliance  during  the  barked  on  an  independent  course.  The  resultant  dif- 

1950s,  the  relationship  has  been  antagonistic,  at  times  ferences  in  domestic  models  and  foreign  policy  goals, 

becoming  violent.  Several  factors  have  contributed  to  especially  with  regards  to  Eastern  Europe,  Japan, 

the  animosity  of  this  relationship.  The  first  is  the  Africa,  and  the  United  States,  drove  another  barrier 

legacy  of  the  past.  Historical  myths  of  the  "Mongol  between  China  and  the  Soviet  Union.  Alternative 

Hordes,"  and  the  "Northern  Barbarians"  underscore  future  relationships  include  escalation  to  nuclear  war, 

the  relationship.  Another  source  of  tension  is  the  na-  continued  hostility  with  isolated  armed  clashes,  and 

tionalistic  feelings  exemplified  by  the  volatile  border  reduced  tensions.  All-out  war  is  unlikely  as  is  total 

disputes.  Ideological  differences  are  at  the  forefront  of  reconciliation. 


P  O  U  T  1  C  A  I  S(  II  NC  I 


Psychological  and  Cultural  Bases  of  International  Relations 


RESEARCHER:  MIDSHIPMAN  I  C  STEVEN  ZOTil 
Adviser:  Commander  Eduard  A.  McKennev  L'SN 


Psychological  anti  sociological  aspects  ot  communica¬ 
tion  can  have  an  important  impact  on  international 
relations.  The  formulation  tit  national  anti  interna¬ 
tional  images  cannot  he  understood  solely  from  the 
traditional  view  ot  the  international  scene,  and  new 
approaches  emphasizing  socio-psychological  aspects  ot 
human  interaction  must  be  blended  in.  Scholars  such 
as  Herbert  Kelman.  Karl  Deutsch.  and  Ralph  White 


have  presented  theories  anti  approaches  to  tletision 
making,  negotiation  anti  systems  analysis  theories  that 
base  their  propositions  on  the  socialization  protess 
which  is  the  foundation  lor  image  formulation.  The 
critical  study  ot  these  theories  has  helped  this  student 
to  achieve  more  understanding  ot  the  tommuniiations 
aspect  ot  international  relations. 
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Publications 


ATKINS,  G.  Pope.  Professor,  "The  Reorientation  of  U. 
S.  Policy  toward  Latin  America,"  in  lack  W.  Hopkins 
(ed.),  Latin  America  Caribbean  Contemporary 
Record  1^81.  New  York:  Holmes  &  Meier,  1983. 

This  essay  deals  with  President  Reagan's  resolve  to 
bring  basic  changes  to  U.  S.  policies  toward  Latin 
America,  In  contrast  to  his  predecessor.  President 
Reagan  emphasized  East-West  conflict  in  the  region. 

He  deemphasized  human  rights  as  the  basis  for  rela¬ 
tions,  resuscitated  arms-transfers  to  policy  purposes, 
and  revised  the  approach  to  nuclear  nonproliferation. 
The  Reagan  administration  chose  to  concentrate  on 
the  Caribbean  area.  Consequently,  with  the  exception 
of  Mexico  and,  to  a  degree,  Argentina,  U.  S.  efforts 
initially  focused  on  small  countries.  Relatively  little  at¬ 
tention  was  paid  to  the  major  nations,  most  notably 
Brazil,  outside  the  Caribbean  context. 

President  Reagan's  first  year  of  dealing  with  Latin 
American  affairs  seemed  to  be  a  matter  of  ideology  in 
search  of  policy.  His  conservative  government  suc¬ 
ceeded  in  reorienting  the  context  of  policy,  but 
substantive  changes  were  not  as  extensive  as  its 
rhetoric  had  anticipated  and  continued  to  declare. 
Complex  situations,  domestic  politics,  and  foreign 
reactions  not  only  constrained  U.S.  action  but  forced 
a  broadening  of  the  initial  approach.  In  the  Caribbean 
Basin,  the  administration  evolved  an  "initiative"  that 
included  support  for  elections,  societal  reform,  and 
economic  cooperation  for  development.  Unanticipated 
crises,  especially  Anglo-Argentine  military  conflict  in 
the  South  Atlantic,  fundamentally  altered  evolving 
relationships  and  forced  a  recalculation  of  U.  S. 
policies. 

COCHRAN,  Charles  L.,  Professor,  "U.  5.  Interests 
and  the  Law  of  the  Sea  Convention,”  Shipmate,  45 
(October  1982),  11-14. 

U.  S.  policy  interests  are  affected  differently  if  we  do 
not  sign  the  Law  of  the  Sea  (LOS)  Convention  and 
too  few  other  states  ratify  the  Convention  to  bring  it 
into  force;  if  the  U.  S.  does  not  ratify  the  convention 
and  enough  other  states  ratify  it.  it  does  become  the 
binding  law  for  a  majority  of  other  states.  This  paper 
examines  the  effect  on  U.  S.  interests  regarding  the 
legal  status  of  the  Territorial  Sea,  the  Contiguous 
Zone,  the  Straits,  the  Exclusive  Economic  Zone,  and 
the  Continental  Shelf,  and  lastly,  the  Area, 

The  paper  concludes  that  the  interests  of  the  U.  S. 
are  best  served  if  a  treaty  comes  into  force  even 


without  U.  S.  participation  in  every  instance,  except 
for  the  Deep-Seabed  Mining  issue. 

FRANTZICH,  Stephen  E.,  Associate  Professor,  Com¬ 
puters  in  Congress:  The  Politics  of  Information. 
Beverly  Hills,  California:  Sage  Publications,  1982. 

During  the  last  decade,  the  U.  S.  Congress  has  moved 
from  being  a  technological  laggard  to  a  leader  in  the 
use  of  information  processing  technology.  The  process 
of  innovation  within  the  Congress  serves  as  an  ex¬ 
cellent  setting  for  analyzing  theories  of  innovation 
which  have  helped  enlighten  other  realms.  Innovation 
is  not  neutral  in  its  impact.  Introducing  new  methods 
of  information  processing  has  had  an  important  im¬ 
pact  on  the  way  Congress  makes  its  decisions,  who 
holds  power,  and  ultimately  the  kinds  of  public 
policies  enacted. 

FRANTZICH,  Stephen  E.,  Associate  Professor, 
"C-SPAN  in  the  Classroom,”  NEWS  For  Teachers  of 
Political  Science.  36  (Winter  1983),  2-3. 

The  availability  of  C-SPAN  (the  cable  television, 
gavel  to  gavel,  coverage  of  U.  S.  House  of  Represen¬ 
tatives  floor  proceedings)  offers  the  potential  for 
revolutionizing  the  way  we  teach  about  Congress. 
Subjects  and  concepts  difficult  to  explain  in  words  can 
now  be  brought  into  the  classroom  live  and  serve  as 
the  basis  for  discussion  and  analysis.  This  article 
outlines  both  the  promise  and  the  pitfalls  of  such 
coverage,  giving  special  emphasis  to  formats  most  ap¬ 
plicable  to  classroom  use. 

FRANTZICH,  Stephen  E.,  Associate  Professor,  "Com¬ 
munications  and  Congress,"  in  Gerald  Benjamin,  The 
Communications  Revolution  and  Politics.  New  York: 
The  Academy  of  Political  Science,  (1982),  88-101. 

Congress,  as  a  part  of  modern  society,  has  not  been 
immune  to  changes  in  communications  technology.  As 
the  target,  subject  of,  and  producer  of  communica¬ 
tions,  Congress  has  had  to  learn  how  to  use  modern 
communications  technology  to  its  own  individual  and 
institutional  advantage.  This  book  chapter  discusses 
the  general  place  of  Congress  in  the  communications 
network,  with  special  emphasis  on  the  role  of  com¬ 
puters  and  live  television  coverage. 
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FRANTZ1CH,  Stephen  E  Associate  Prolessor. 
Pre-nientnil  Populwitu  in  A niernn.  Washington, 

D.  C. :  American  Political  Science  Association.  |0(}2 
(2nd  ed. 1 . 

This  is  the  second  edition  ot  a  student-oriented 
package  ot  readings  and  computer  accessible  raw  data 
focusing  on  the  causes  and  consequences  ot  Presiden¬ 
tial  popularity  in  America.  After  reading  a  forty-page 
discussion  ot  the  substantive  area,  students  are  given 
the  opportunity  to  do  their  own  research  using  the 
data  provided. 

MOORE,  Richard  S..  Captain,  USMC,  "Ideas  and 
Direction:  Building  Marine  Corps  Amphibious  Doc¬ 
trine,"  Murine  Corps  Gazette,  66  (November  1982), 
49-58. 

This  article  examines  the  development  of  Marine  Corps 
amphibious  doctrine  during  the  period  1920-1934  in 
order  to  draw  conclusions  concerning  the  doctrinal  pro¬ 
cess.  Beginning  in  1920,  when  Major  General  John  A. 
Lejeune  became  Commandant  of  the  Marine  Corps, 
Marines  began  to  focus  their  attention  on  amphibious 
warfare.  Particularly  at  the  Marine  Corps  Schools  at 
Quantico,  Virginia,  the  Marine  Corps  slowly  evolved  a 
doctrine  for  landing  operations.  By  1925,  large  scale  ex¬ 
ercises  had  been  carried  out  in  which  new  doctrinal 
concepts  were  tested.  Delayed  by  operational  re¬ 
quirements  in  Latin  America  and  China  from 
1926-1929,  the  development  of  amphibious  doctrine 
surged  forward  with  the  appointment  of  Brigadier 
General  J.  C.  Breckinridge  as  fhe  head  of  the  Marine 
Corps  Schools.  Demanding  free  thought  and  open  ex¬ 
change  of  ideas,  the  officers  assigned  to  Quantico, 
students  and  instructors,  examined  the  details  of  am¬ 
phibious  landings  and,  by  1934.  had  published  a 
manual  that  remains  essentially  unchanged  today.  The 
Marine  Corps'  successful  development  of  amphibious 
doctrine  was,  thus,  the  result  of  three  basic  elements: 
clear  command  direction,  sound  organization,  and, 
perhaps  most  important,  widespread  intellectual  flex¬ 
ibility  and  questioning. 

MOORE,  Richard  S.,  Captain,  USMC,  "Institu¬ 
tionalizing  Audacity,"  Marine  Corps  Gazette,  67  (May 
1983)  61-64. 

This  article  discusses  the  means  by  which  initiative 
and  boldness  can  become  an  institutional  trait  in  the 
Marine  Corps.  To  do  so,  three  basic  elements  are 


necessary:  1.  a  revamped  education  system  that  en¬ 
courages  open  thought  and  free  debate  rather  than 
memorization  of  techniques:  2.  promotion  and  assign¬ 
ment  of  those  officers  that  demonstrate  operational 
excellence  instead  of  bureaucratic  competence;  and  3. 
building  an  environment  among  Marines  that  em¬ 
phasizes  mutual  trust  and  responsibility.  By  making 
these  three  elements  part  ot  the  institution  as  a  whole, 
the  Corps  will  continue  to  symbolize  military  ex¬ 
cellence.  Failure  to  do  so  will  result  in  a  Marine  Corps 
that  is  little  more  than  a  uniformed  bureaucracy. 


RACHWALD,  Arthur  R.,  Assistant  Professor, 
"Poland's  Quo  Vadis?,"  Current  History,  81 
(November  1982),  353-356,  389-392. 

The  August  1980  Gdansk  Agreement  between  the 
Communist  party  and  Solidarity  in  Poland  was  a  writ¬ 
ten  social  contract,  which  legalized  "new,  indepen¬ 
dent,  self-governing  labor  unions"  in  exchange  for  a 
declaration  that  Solidarity  would  not  transform  itself 
into  a  political  party.  In  December  1981,  however. 
Solidarity  asked  for  free  elections,  and  the  pro- 
Communist  forces  imposed  the  martial  law  to  prevent 
Soviet  invasion.  So  far,  the  martial  law  has  produced 
temporary  and  superficial  stability  in  Poland,  but  it 
has  done  very  little  to  solve  political  and  economic 
problems.  The  martial  law  has  eliminated  Polish  socie¬ 
ty  as  a  partner  to  decision-making,  and  the  internal 
instability  in  Poland  must  continue. 

RACHWALD,  Arthur  R.,  Assistant  Professor,  Poland 
Between  the  Superpowers.  Boulder,  Colorado: 
Westview  Press,  1983. 

This  book  examines  the  foreign  and  domestic  policies 
of  Poland  since  World  War  II  in  light  of  the  country's 
relations  with  the  Soviet  Union  and  the  United  States. 
The  approach  focuses  on  three  salient  goals  of  Polish 
foreign  policy:  security,  guaranteed  both  by  alliance 
with  the  Soviet  Union  and  by  support  for  the  idea  of 
European  collective  security:  territorial  integrity, 
evidenced  by  Poland's  effort  to  obtain  unconditional 
international  recognition  of  its  western  border:  and 
domestic  political  stability  and  economic  prosperity. 
Frequently,  these  goals  have  been  mutually  exclusive 
and  unequally  pursued. 
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